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DOMESTICATED COMPUTERS 


SYSTEMS - SOLUTIONS 


If you have a problem that can be solved by a computer—we have a systems solution. 


® Two central processors with maximum RAM capacities of 56K and 384 K bytes 
® Three types of disk drives with capacities of 175K, 1.2M and 16M bytes 

* Two dot matrix printers with 80 and 132 line capacity 

® A Selectric typewriter interface and a daisy wheel printer 


Match these to your exact need, add one or more of our intelligent terminals and put together 
a system from one source with guaranteed compatibility in both software and hardware. 


Southwest Technical Products systems give you unmatched power, speed and versatility. They 
are packaged in custom designed woodgrain finished cabinets. Factory service and support on 
the entire system and local service is available in many cities. 


SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
Ма 219 W. RHAPSODY 
ES SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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1/0 Port #2 


In this advanced card you you get a pro- 
fessional quality computer that meets 
today's engineering needs. And it's one 
that’s complete. It lets you be up and 
running fast. All you need [5 a power 
spel? and your ROM software. — — 

The computer itself. is Ble Fast 

4 MHz operation. Capacity for 
programmed our new 

SAVER® PROM card). There's also 1K of 


peed of up to 76,800 baud — software 


programmable, 
Other features include 24 bits of bi- 
О КЕ; AU Ocana five on- 
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and 1/0 interface cards. Cards with fem. 
Gretsch as relay ht terface, anal 
interface, graphics ее opto- 
БАИ ТҰҒЫН coe 
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EASY TO USE 

Another convenience that makes the 
Model SCC computer easy to use is our 
2-80 monitor and 3K Control BASIC (in 
two ROMs). With this optional software 
you're ready to go. The monitor 

you 12 commar s. The BASIC, wit 
Commands/functions, il diner es 


алтау, to о simplify ‘hinge to the ulti- 
mate, mete К SNE cate 
в cages. They | 
cards . No jiggling out of sockets. 
AVAILABLE NOW/LOW PRICE 
The Model SCC is available now at a 


RET т 


Specialists 
Е hue RYES MOUNTAIN VIEW, CA 94040 © (415) 964-7400 
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Computer Austen. 
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Low-cost hard disk computers 


are here 


11 megabytes of hard disk and 64 kilobytes of fast RAM in a 
Z80A computer for under $10K. Two floppy drives, too. 
Naturally, it's from Cromemco. 


It's a reality. In Cromemco's new 
Model Z-2H you get all of the above 
and even more. With Cromemco you 
get it all. 


In this new Model 2-2Н you get 
not only a large-storage Winchester 
hard disk drive but also two floppy 
disk drives. Іп the hard disk drive you 
get unprecedented storage capacity 
at this price—11 megabytes unfor- 
matted. 


You get speed—both in the 4 MHz 
Z80A microprocessor and in the fast 
64K RAM which has a chip access 
time of only 150 nanoseconds. You 
get speed in the computer minimum 
instruction execution time of 1 micro- 
second. You get speed in the hard 
disk transfer rate of 5.6 megabits/sec. 


EXPANDABILITY 
You get expandability, too. The 
high-speed RAM can be expanded to 
512 kilobytes if you wish. 
And the computer has a full 12-slot 
card cage you can use for additional 
RAM and interface cards. 


BROADEST SOFTWARE SUPPORT 
With the Z-2H you also get the 
broadest software support in the 
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microcomputer field. Software Cro- 
memco is known for. Software like 
this: 

Extended BASIC 

FORTRAN IV 

RATFOR (RATional FORtran) 
COBOL 

Z80 Macro Assembler 

Word Processing System 
Data Base Management 


with more coming all the time. 


SMALL, RUGGED, RELIABLE 


With all its features the new Z-2H, 
including its hard disk drive, is still 
housed in just one small cabinet. 


Hard disk drive Bt lower left сап be Inter- 
changed jus! by sliding aut and disconnecting 
plug. Seven free card slots ara avallable. 
Z-2H includes printer intarface card. 


Cromemco 


г в 


Included іп that cabinet, too, is 
Cromemcoruggedness and reliability. 
Cromemco is time-proved. Our 
equipment is a survey winner for 
reliability. Of course, there's Cro- 
memco's all-metal cabinet. Rugged, 
solid. And, there's the heavy-duty 
power supply (30A (p 8V, 15A @ 
+18 V, and 15A (0 — 18V) for cir- 
cuitry you'll sooner or later want to 
plug into those free card slots. 


CALL NOW 


With its high performance and low 
price you KNOW this new 2-2Н is 
going to be a smash. Look into it 
right now. Contact your Cromemco 
computer store and get our sales 
literature. Find out when you can 
see it. Many dealers will be showing 
the Z-2H soon—and you'll want to 
be there when they do. 


PRESENT CROMEMCO USERS 
We've kept you in mind, too. Ask 
about the new Model HDD Disk 


Drive which can combine with your 
present Cromemco computer to give 
you up to 22 megabytes of disk 
storage. 


280 BERNARDO AVE., MOUNTAIN VIEW, CA 34040 * (415) 964-7400 


Tomorrow's computers now 
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МОТІСЕ: 

Тһе 1980 Priority Оле 
Electronics Engineering 
Selection Guide 
begins on page 80-C1 
in this issue 


BUTE January 1980 


la the (вебе wr 


Foreground 
28 COMPUTERIZE A HOME by Steve Ciarcia 


Controlling appliances in your home is one of the many chores that may be delegated to a personal computer, One 
product that is readily available is the Sears Home Control System used in this month's Ciarcia's Circuit Cellar. 


56 А COMPUTER-CONTROLLED LIGHT DIMMER, PART 1: DESIGN 
by John H Gibson You can use your computer in conjunction with programmable timers to easily control a 
light dimmer. Since programmable timers simplify both hardware and software in such applications, you may 
think of other applications. 


74 A FURNACE WATCHDOG by Theron Wierenga 
January is a month in which most of us show a greater than average concern for the state of cur own home 
heating systems. After moving into a new house Theron decided to let his computer keep track of the furnace. 


122 TELEPHONE DIALING BY COMPUTER by Edward Joyce 
Your computer can ease the burden of remembering and dialing telephone numbers. This computer-controlled 
interface can dial your most frequently used numbers on Touch Tone telephone systems. 


129 ANALYSIS OF POLYNOMIAL FUNCTIONS WITH THE ТІ-59 

CALCULATOR, PART 2 by Pierre Chancé 

This article describes the operation of the polynomial evaluation programs for the ТІ-59 given in part 1. One prc- 
gram calculates the roots of a sixth-order polynomial, while the other produces a plot of the function on the TI 
РС-100С printer. 


156 ALPHA LOCK FOR YOUR ASCII KEYBOARD by Terry Conboy 


This article presents a method to produce only uppercase letters from a keyboard capable of both uppercase and 
lowercase operation. Control and special characters are not shifted, and the shift lock can be easily turned off. 


180 RELOCATING 8080 SYSTEM SOFTWARE by John Lipham 

The ability to relocate programs in memory space is often helpful when you are changing from one system to 
another, or adding a new program to your present system, John discusses some of the problems that are en- 
countered during relocation on the 8080 microprocessor and gives two programs that perform most of the work. 


212 EIGHTEEN WITH A DIE, А LEARNING GAME PLAYER by Russell R Yost 
People learn from their mistakes. Computers can too, if given the right program. Russell enabled his personal cam- 
puter to learn how to win a simple game by writing the program described in this article. 


Background 


20 MAKING COLOR SLIDES WITH AN INTECOLOR MICROCOMPUTER 


by Alan W Grogono Ап Intecolor intelligent color terminal (or other color-based computer) is used to 
generate color images that can be directly photographed. Slide production from a video image is relatively cheap. 
and the image can be altered during the design process with a minimum of effort. 


100 WHAT COMPUTERS CANNOT DO by T С Lewis 
Designers constantly try to build better and faster computers. Recent technology has produced many advances, but 
the question remains, "Is computing qualitatively better than when it first began?" T G Lewis discusses this issue. 


118 INDIRECT ADDRESSING FOR THE 6502 by Kenneth Skier 

The 6502 processor allows the user to perform certain indirect addressing operations. However, indirect addressing 
is not available for all instructions. Kenneth informs us of an easy way to perform indirect addressing on the 6502 
when it is not normally available. 


136 THE PLOT CONTINUES by Leslie B Walter 
The plotter described in this article is capable of being run by hardware and software drivers and gets around some 
of the physical difficulties, such as large torque and wobble factors, that confront some plotter designs. 


160 A COMPUTER-GENERATED REMINDER MESSAGE by E M Pass 
This article describes a systern that can help you to remember important future events. The system, called Tickler, 
is helpful in remembering to perform actions that have to be repeated periodically. 


Nucleus 
6 Editorial: The Era of Off-the-Shelf French-English Dictionary; Z80 User 

Computers Has Arrived Stack Emulation 

14 Letters 176 Book Reviews 
115 BYTE News 194 Clubs and Newsletters 
148, 151 Technical Forum: Aids to the 195, 199 BYTE's Bugs 
Direct Reception of Weather Satellite 196, 150 BYTE's Bits 
Photographs; 200 Event Queue 
An Improved Maze Program 230 What's New? 
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ON THE COVER 


The theme of this issue's cover illustration is "the domesticated 
computer." Robert Tinney has taken the idea of the remote con- 
trolled appliances suggested by Steve Ciarcia's article on page 28 
and combined it with some imaginative cabinetry in a 
household setting. In the process, Robert used his artistic license 
to employ radio imagery with antennae and aetheric airbrushing 
as an alternative to ultrasonic techniques described by Steve. 
Either way, practical means of safely controlling 110V 
appliances from the computer with total electrical isolation now 
exist — both for the homebrewer and as practical products 
advertised in this issue. 


Officers of McGraw-Hill Publications Company: Paul F McPherson, President; Grou 
Vice President: Daniel A McMillan; Group Vice President-Planning and Development: 
James Е Boddorf; Senior Vice President-Editorial: Ralph R Schulz; Vice Presidents: 
Robert B Doll, Circulation; James Е Hackett, Controller; William Н Hammond, Сот- 
munications; Thomas H King, Manufacturing; Edward E Schirmer, International. 


BYTE Is published monthly by BYTE Publications Inc, 70 Main St, Peterborough NH 
03458, a wholly-owned subsidiary of McGraw-Hill, Inc. Address all mail except subscrip- 
tions to above address: phone (603) 924-7217. Address subscriptions, change of 
address, USPS Form 3579, and fulfillment questions to BYTE Subscriptions, PO Box 
590, Martinsville NJ 08836. Second class postage ра at Peterborough МН 03458 and at 
additional mailing offices—USPS Publication No. 102410 (ISSN 0360-5280). Subscrip- 
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necessarily those of BYTE. Entire contents copyright © 1980 by BYTE Publications !nc. 
All rights reserved. i 
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HIGH RESOLUTION INTELLIGENT GRAPHICS 


Graphics boards have come and graphics 
boards have gone. None have really given 
you all the features at a competitive price 
that you've wanted —UNTIL NOW! 


512 x 484 pixel display, from its own 32K 
random access memory. 


Resident software emulates a terminal 
and also accepts high level commands for point, 
line, region, and variably sized and oriented 

character generation. 


No snow, no jitter, no 
dropout. PERIOD. 


NT 280 driven at 4 Mhz on its 
own bus, so no address space from 
your host is used. 


Direct MicroAngelo 
via the light pen interface or 
high level software. 


High speed 
communication with 
your host over inter- 
rupting parallel 


ports. 


Room for 


cw up to 8K of PROM. 


60 Hertz interrupting real time clock. 


Drop it into any 5-100 host and you're up and 


running. 


Composite or direct drive output; provision for 
external sync for a 512 x 512 display. 


895 dollars brings you the creative genius of 
MicroAngelo. 


MicroAngelo is available now. Call Jim Mather at 
(703) 827-0888 or write us at Micro Diversions, Inc., 8455-D 
Tyco Road, Vienna, Virginia, 22180 and get creative! 
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Altos Computer Systems 
2378-8 Walsh Avenue 
Sania Clara, CA 95050 


Apple Computer 
10260 Bandiey Dr. 
Cupertino, CA 95014 


Commodore Business Machines, Inc. 


3330 Scott Boulevard 
Sonta Clara, CA 95050 


Digital Microsystems Inc. 
(Formerly Digital Systems) 
4448 Piedmont Ave. 
Oakland, CA 94611 


Industrial Micro Systems 
633 West Katella, Suite L 
Orange, CA 92667 


North Star Computer 
2547 9th Street 
Berkeley, CA 94710 


Polymorphic Systems 
460 Ward Dr. 
Santa Barbara, CA 93111 


Problem Solver Systems 
20834 Lassen Street 
Chatsworth, CA 91311 


Processor Applications Limited 
2801 E. Valley View Avenue 
West Covina. CA 91792 


Technico Inc. 
9130 Red Branch Road 
Columbia, MD 21045 


Texas Electronic Instruments 
5636 Etheridge 
Houston. TX 77087 


Thinker Toys 
4201 10th Street 
Berkeley, СА 94710 


A Shugart 
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Editorial 


The Era of Off-the-Shelf 
Personal Computers 
Has Arrived 


Carl Helmers 


This issue marks the beginning of a new decade: the 1980s. It may be ap- 
propriate at this time to pause and see how technology has progressed. At the 
turn of a previous decade, the only computers I could get my hands on were 
those large and expensive behemoths of the 1960s, the IBM 360s, Univac 
1108s, and DEC РОР-65, which I used during my occasional employments 
while an undergraduate physics student. Those machines represented such 
large capital investments that there was no way I could possibly own one. 

At the time I knew that minicomputers existed. But they too were quite ex- 
pensive. The minicomputer of late 1969 was also very limited in peripherals 
and systems software. At that time minicomputers were usually made by 
Digital Equipment Corporation, used a Teletype with paper tape for mass 
storage, and they may have had all of 8 K words of memory with 12 bits per 
word, It was an era in small computers when $30,000 might have purchased 
the hardware equivalent of today’s $500 single-board engineering system; for 
example, a Rockwell AIM-65 with some added memory and a power supply. 
(This single-board 6502-based computer includes printer, tape interface, 
systems software and keyboard. With all required purchases, it costs about 
$500 to $600. A system such as this is equivalent to (if not better than) one of 
the typical minicomputer “installations” of the late 1960s.) 

As we entered the 1970s, the beginnings of the large-scale integration 
microcomputer technology had been made. In existence at that time were 4-bit 
computers in high-technology calculator products, as well as such great 
accomplishments as 1024-bit shift register memories (slow) and high-speed 
64-bit transistor-transistor logic (TTL) memories (power hungry). Mass 
storage on small machines in 1969, if it was electronic, was done on various 
randomly or serially addressable tape devices. These tape units were sold at 
prices comparable to the present-day retail price of a dedicated Winchester 
technology 10-million-byte hard disk drive. But the more common mass 
storage was mechanical, eg: the paper-tape reader and punch on a Model 
ASR-33 Teletype. As we enter the next decade, we find a much different pic- 
ture. 

The 64-bit memory part of late 1969 has increased in size to today's latest 
technology 64 K bit dynamic memories. This is an increase in density of just 
over 3 decimal orders of magnitude (1024 z 10?). The primitive 4-bit architec- 
tures of then current calculators have become the 32-bit architectures of cur- 
rent machines such as the Motorola 68000, which is now seeing its first limited 
deliveries to prototype laboratories. At the end product level, smart machines 
have taken off in myriad directions, ranging from the dedicated controllers 
of computerized toys and microwave ovens, to the modern personal com- 
puter. 

With the new extremely large-scale integration devices, the era of the 32-bit 
personal computer with high-resolution graphics display, main memory of 
256 K bytes and from 10 to 50 million bytes of hard disk capacity on line is 
nearly here, In 1980, such a system can be built with the central computer con- 
sisting of just 33 major parts: 32 memory chips and a 68000 microcomputer. 


"After working all day with the computer at 
work, it’s a kick to get down fo Basic at home. And 
one thing that makes it more fun is my Shugart 
minifloppy™: We use Shugart drives at work, so 
when | bought my own system | made sure it had a 
minifloppy drive, 

“Why? Shugart invented the minifloppy. The 
guys who designed our system at work tell me that 
Shugart is the leader in floppy design and has 
more drives in use than any other manufacturer. If 
Shugart drives are reliable enough for hard-working 
business computers, they've got to be a good 
value for my home system. 

"When I'm working on my programs late at 
night, | can't wait for cassette storage. My 
minifloppy gives me fast random access and data 


transfer. The little minidiskettes™ store plenty of 
data and file easily too. 

"| made the right decision when | bought a 
system with the minifloppy. When you lay out your 
own hard-eamed cash, you want reliability and 
performance. Do what I did. Get a system with the 
minifloppy.”’ 


If it isn't Shugart, 
it isn’t minifloppy. 
A Shugart 


435 Oakmead Parkway, Sunnyvale. California 94086 


See opposite page for list of manufacturers featuring Shugart's minifloppy in their systems. 
ТМ minilloppy is a registered tademork of Shugart Associates 


Ofreight 


We'll pay the surface freight on all pre-paid products 
featured in this ad to any of 18,000 U.S. tariffed loca- 


lions. No handling charges, add on costs, insurance 
lees or credil card fees! 


Ti 99/4 


Built in equation calculator, 13" color 
monitor, 16-bit C.P.U., TI Basic w/13 digit 
precision, and more! 

CALL US FOR LOW PRICE! 


Soroc IQ 120 


High quality, professional text-editing 
terminal, 73-key board, built in 2K RAM 
$78 


Hazeltine 1500 


7X10 matrix, baud rates to 19,200; (ull 
keyboard with numeric pad, full function 
CRT at a new low price! 


TI 810 


Basic 150 cps serial. The industry leader 
at a new low price! Save over $300. 


1589 


Centronics 730 


100 cps, parallel, 3-way feed, 
80-character buffer... the new leader in 
small printers from Centronics. Save 
$100. $895 


Comprint 912 
Low priced electrostatic matrix printer, 
225 cps. Serial $535 


Parallel 499 


North Star Horizon 


Call us for our low prices on the 
industry's most popular C.P.U. 


Televideo 912 $779 
Centronics 704 $1685 
Heath WH 14 $749 

Over 2000 products from over 100 manufacturers. Prices subject 


to change without notice, products subject to availability. FOB 
Tempe, AZ (5% sales tax in Arizona) 


Si tree -800-528-1418 — 
AACIOWOnD 


1425 W. 12th РІ. + Tempe, AZ 85281 • (602) 894-1193 
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Ancillaries, such as buffers and read-only memories, 
might double that count to 66. In a very approximate 
systems sense, the manufacturing cost of an electronic 
system is proportional to the number of parts involved. 
This is exclusive of intangibles like software and 
aesthetics. So the manufacturing cost of such a device 
two years from now will make it the typical personal 
computer. 

But what of right now? Where would we stand if there 
were to be no technological improvements in off-the-shelf 
personal computers? What is the state of today's 
technology? I am going to describe some of the criteria 
that make up the design of a good modern personal com- 
puter system — and then I will make some comments 
about a particular system І just purchased and upon 
which I am creating this editorial. The fact that I have 
made a particular choice reflects the necessity for choice 
and not necessarily that other machines might not have 
served me as well. I will leave comments about this par- 
ticular machine until later while I go into more details 
about what I see as the state of the art in small computers 
at the beginning of the 1980s. 


The Personal Computer Circa 1980... 

As of this writing, October 1979, the state of the art in 
personal computing is such that the user is king. It is 
possible to enter a computer store and witness the opera- 
tion of a typical modern system, try it out, then purchase 
one just like it to take home and use. The discriminating 
user must pay attention to a number of technical points 
relevant to the function of systems: areas of hardware, 
systems software, applications software, and plain old- 
fashioned idiosyncracies such as aesthetics and program- 
ming styles enter into a decision about which computer to 
purchase. But there is a core of minimum function which 
must be met in the contemporary small computer. 

Starting this tour of function at the level of system 
design, what are the characteristics of the processor and 
memory required? First, remember the often overlooked 
point that the particular processor used is an arbitrary 
consideration within a broad range. This is especially so 
in an era when high-level languages and systems software 
can insulate the programmer from needless details of low- 
level code. 

In present-day personal computers the processors 
which are typically used are 8-bit devices: 8080s, 65025, 
Z80s, 8085s, 6800s, and 6809s. In raw performance 
statistics, all of these are comparable within a factor of 2 
or 3 depending upon the benchmark chosen. Each has its 
own strengths and weaknesses. The basic limitation of 
present-era computers is the 8-bit bus, which cycles at 
only a several megahertz rate (a typical system memory 
access time is 200 to 500 nanoseconds). Transferring a 
byte at a time is often the most significant speed limi- 
tation. 

Thus the processor choice is relatively unconstrained 
among the various off-the-shelf computers available to- 
day. What of memory? Whatever the processor, the 
more memory available, the better the system. I believe 
that the convenient and pleasurable use of the small com- 
puter as it exists today requires a bare minimum of 32 K 
(ie: 32,768) bytes. Of the computers I use regularly, two 
have 64 K bytes and one has 53 K bytes. The primary 
criterion for selecting memory technologies for a user of a 
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At Intersystems, . 
“dump” is an instruction. 


Not a way of life. 


(Оу when you're ready “td IEEE 5-ЮО, will your 
computer be ready for you?) 


We're about to be zadflies again. 

While everyone's been busy 
trying to convince you that large 
buses housed in strong metal 
boxes will guarantee versatility 
and ward off obsolescence, we've 
been busy with something better. 
Solving the real problem with the 
first line of computer products 
built from the ground up to con- 
form to the new IEEE S-100 Bus 
Standard. Offering you extra ver- 
satility in 8-bit applications today. 
And a full 16 bits tomorrow. 

We call our new line Series 
I" And even if you don't need the 
full 24-bit address for up to 16 
megabytes (!) of memory right 
now, they're something to think 
about. Because of all the perform- 


ance, flexibility and economy 
they offer. Whether you're looking 
at a new mainframe, expanding 
your present one or upgrading 
your system with an eye to the 
future. (Series ІІ boards are com- 
patible with most existing S-100 
systems and а} IEEE S-100 Stan- 
dard cards as other manufacturers 
get around to building them.) 
Consider some of the fea- 
tures: Reliable operation to 4MHz 
and beyond. Full compatibility 
with 8- and 16-bit CPUs, pe- 
ripherals and other devices. Eight 
levels of prioritized interrupts. Up 
to 16 individually-addressable 
DMA devices, with IEEE Standard 
overlapped operation. User-selec- 
table functions addressed by DIP- 
switch or jumpers, eliminating sol- 
dering. And thar's just for openers. 
The best part is that all this 
heady stuff is available now! In 
our advanced processor— a full 
IEEE Bus Master featuring Memory 
Map"" addressing to a full mega- 
byte. Our fast, flexible 16K Static 
RAM and 64K Dynamic RAM 
boards. An incredibly versatile and 


economical 2-serial, 4-parallel 
Multiple МО board. 8-bit A/D-D/A 
converter. Our Double-Density 
High-Speed Disk Controller. And 
what is undoubtedly the most flex- 
ible front panel in the business. 
Everything you need for a com- 
plete IEEE S-100 system. Available 
separately, or all together in our 
new DPS-1 Mainframe! 

Whatever your needs, why 
dump your money into obsolete 
products labelled "IEEE timing 
compatible" or other words peo- 
ple use to make up for a lack of 
product. See the future now, at 
your Intersystems dealer or call/ 
write for our new catalog. We'll 
tell you all about Series Il and the 
new IEEE S-100 Bus we helped 
pioneer. Because it doesn't make 
sense to buy yesterday's products 
when tomorrow’s are already here. 


КҮ тм 
LI et Ses fennnss 
Ithaca Intersystems Inc., 
1650 Hanshaw Road/P.O. Box 91, 


Ithaca, NY 14850 
607-257-0190/TWX: 510 255 4346 


modern computer is that it Бе іп the system, competently 
engineered, and reliable. Engineering jargon terms like 
“static” versus “dynamic” are meaningless once a product 
has passed the design stage and becomes a reliable mass- 
produced product. The fact that nearly all mass- 
produced computers use dynamic memory is a statement 
about the costs of various semiconductor engineering 
technologies. When I buy a computer off the shelf, I care 
only about the quantity of main memory available for 
use as a resource. 

In addition to the need for adequate main memory, the 
next question is, what of magnetic mass storage? At a 
bare minimum, the personal computer should have on 
the order of 500 K bytes of on-line storage, preferably in 
two or more drives. Ín today's technology, the most 
prevalent magnetic medium is the 5- or 8-inch floppy 
disk, with single-, double- or quad-density recording. 
Although recently introduced in personal computers, the 
hard disk technology based on drive products, from firms 
like Shugart, IMI and Micromation, is not nearly as 
prevalent as it will be in 1980 and beyond; the standard 
configuration for most small computers is two or more 
floppy disk drives as 1979 draws to a close. 

At the level of user interfaces, the standard display 
hardware of a usable small computer is the 24 (or 25) line 
by 80-character video display. In some machines this is 
built in as a board in the system itself; on others it is pro- 
vided in the form of a high-speed serial link (typically 
19.2 kbps) to a video terminal. In either design, the ter- 
minal interface has a standard keyboard similar to a 
typewriter, and both upper and lowercase text are sup- 


ported. In this era, when the marginal cost of a full upper 
and lowercase text capability is low compared to system 
cost, there is no excuse for perpetuating primitive com- 
puters' use of only uppercase text. Still remaining at a 
hardware level, it is necessary to have a hard copy device 
for most effective use of a small computer (or a large 
computer for that matter). Rare is the person who can 
remember all the details of a program without hard copy; 
and rare is the computer system with sufficient redundant 
displays so that multiple independent pages of text can be 
conveniently viewed simultaneously. In a personal com- 
puter at prices within reason today, hard copy is a 
necessity. 

What about the options and their availability? Does 
the computer in question have a de facto standard bus 
design which is used by independent companies to design 
compatible peripherals? At the present time, the personal 
computer world has four principal bus systems available 
— two that are represented by multiple computer 
manufacturers (S-100 and SS-50), and two that are 
represented by one computer manufacturer and many in- 
dependent compatible peripherals manufacturers (Apple 
П and Radio Shack TRS-80). These bus designs allow 
owners of small computers to mix and match peripherals 
beyond those of the standard variety every manufacturer 
provides. Thus we can find music boards, modem 
boards, real-time clocks, and even hard disk memories 
which plug into the bus definitions of one or more of the 
widely used de facto standards. 

Going on to the issue of software and its specifications, 

Тех! continued on page 93 


Little Tricks" | | | 
А series of carefully explained subroutines containing a potpourri of 
useful programming techniques in Integer Basic and Applesoft, such as 
specific key stroke identification, timing loops, disappearing question 
marks on input, no question marks on input, and many more. 
Cassette (16К)......... 14.95  Disk(32K) .... . ... 19.95 


Scroll Control" 


\ үр yoy ever wondered why you cannot list an Integer Basic or 


Ap аот кошуп ию ае page а! a time? So have ме, and we 
ФЕ; 


did hing about it! Our machine language Scroll Control, hidden 
‘in RAM so as not to "bump" into your program, can be engaged or dis- 
engaged а! a flick of the keyboard. Why be frustrated when instead you 
can control the scroll? Cassette ...... 9.95 Disk. .1495 


Compulaw" Series 

ЖАЙ ы Бәзіл іл. 

'Alitax Estimator" 

ADU It program, prepared under the supervision of an attorney, 
estimates disposable income after alimony and child support payments 


15 
estima 
and federal taxes. For use by laymen and attorneys. 1980 tables. 
Cassette (24K)..........9.95 Disk (32K)............ 14.95 


епѕіоппег" ё, 
А companion to Alitax Estimator in Applesoft designed to calculate the 
бе ay Као e person in states in which a pension is subject to 


..... 14.95 


оқты bre Ad i 9.95 


дл! issolution cases. 
atte (24K). . Disk (32К)....... 


жб; AP: &. vs. 

N.J. res. add 2% sales lax | 

Apple ІІ and Applesolt are registered 
trademarks of Apple Sampun, Inc. 
Add $1/item, shipping and handling 

“professional, but not a substitute for 

legal advice 


10 January 1980 © BYTE Publications Inc 


FINALLY, Apple 11" software for the discerning computerist, 
and the not-so-discerning beginner 


AppleAids" 


INCORPORATED 
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Form-It-Out" 

A series of routines in Integer Basic and Applesoft containing detailed 
explanation and examples of programming techniques necessary to 
professionalize your screen output. Included are right and center justi- 
fication, windowing, tabbing, cursor ee among others. 
Cassette (16K)......... 14.95 Disk (32K)............ 19.95 


Track & Sector List™ 

This is the ultimate disk utility. Instead of a catalog, have you ever seen 
those dreaded words “1/0 ERROR"? Is all lost? NO! Now your disk may 
be saved. Also you can eliminate bad sectors, remove control characters 
imbedded in file names, change the disk volume number, and more. This 
machine language program is supplemented by extensive tutorial 


documentation worth its weight in gold.Disk only (32К)...... 24.95 
Hex and Decimal Learning Tree™ 
My ABC’s™ 


Anearly learning Integer Basic program using over one hundred and fifty 
high resolution graphic letters and pictures ina drill-and-practice format 
designed to develop identification of capital and small letters, and 
association of letters with pictures. Scoring capability allows monitoring. 
Child tested and teacher recognized. Cassette (48K) 14.95 Disk 19.95 


Now | Can Rhyme™ 

А companion to My ABC's in integer Basic. The child selects those high 
resolution pictures which rhyme. eb ie capability allows 
monitoring. Incorporates progressive levels of difficulty. Te 
(48K) r^ v Ue bein 14.95 Disk (48K)............ 19.95 


Р.О. Box 774M 
Morristown, NJ 07960 
(201) 539-3770 
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80 Character Video 


our V B315 пер 4 
interface for 1) processt 
It produces a standard 80x24 


display of upper and lower case | 
characters or as much as 80х51 — 


for a full page of text. The matrix 
for graphic display goes up to 
160x204. And with optional 
ЕРКОМ. as many as 256 user 
programmed characters or 
symbols can be produced. 

VB3 is memory mapped 
for rapid screen updating. But it 
occupies Memory only when 
activated. So one or more VB3s 
can be located at the same 
address with a full 65K of mem- 
огу still available to the user. 

It generates both U.S. and 
European TV rates and meets 
the new IEEE S-100 standard. 
Other features include Кеу- 
board input. black on white or 
white on black. one level of grey. 
underline. strike thru. blinking 
char.. blank-out char.. and 
programmable cursor. Software 
includes a CP/M compatible 
driver and а powerful terminal 
simulator. 

VB3is available in several 
configurations. Retail prices 
start at 5.375 Ки. S-HO assembled. 


New from SSM. 


marl э] 2 [) 


Lad 
+ reretrrer 


5080 CPU 


Iv ith the 
hat the on-board 
AM has been increased from 
ttes to a full IK. 

It also features an optional 
Ed of 2708 EPROMs, power-on 
reset vector jump. MWRITE. 
parallel input port with status 
and DIP switch addressing. 

Retail price— $159 Ки. 
5219 assembled. 


SSIM 


2116 Walsh Avenue 

Santa Сага, CA 9505) (408) 246-2707 
Send for our free brochure and find 
out why SSM has become the favorite 
of discerning Hobbyists and OEMs. 
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2716/2732 ЕРЕ Sor TMS 
4016 2K RAMs. Meter sock- 
ets can be disabled. Separate 
run/stop and single step switches 
allow system evaluation without 
the benefit of a [ront panel. 

CB2 also features an 
MWRITE signal. firmware 
vector jump, and an output port 
to control 8 extended address 
lines tallowing use of more than 
65K of memory). Jumper 
options generate the new IEEE 
S-100 signals to insure future 
85-100 compatibility. 

Retail price— 5210 Ки. 
$275, assembled. 


А 


Our line. CPU, Video, ГО, RAM. 
EPROM, EPROM Programmer. 
Music, Prototyping, Terminator, 
Extender, and Mother boards. 
Available assembled or as kits. 


Microcomputing comes of аде. 


Ohio Scientifics 05-650 
Level 3 operating system 
software brings new 
networking and distributed 
processing capabilities 

to microprocessor based 
computer systems. 


DUMB 
TERMINAL 


INTELLIGENT 
TERMINAL 


Until now, the only alternative for low 
cost multiple-user computer 
applications was time-shared 
systems. However, a serious 
drawback of microcomputer or mini- 
computer multi-user time-share 
systems is the fact that under heavy 
work loads they slow down to a crawl 
since the central processor time in 
such a system is shared by all of the 
users. 


іп a microprocessor based distributed 
processing system, using floppy 
based microcomputers as intelligent 
terminals (local systems) most of the 
work load is handled locally. Overall 
system performance does not 
degrade under heavy job loads. Each 
local system performs entry, editing 
and execution while utilizing the 
central data base for disk storage, 
printer output, and other shared 
resources. 


For more demanding applications it is 
desirable to have several data bases, 
each with its own collection of local 
systems. Such an inter-connected set 
of data bases is called a network. 
Each data base and its local intelligent 
and dumb terminals is called a cluster. 


Level Ill 


OS-65U Level 3 now supports this 
advanced networking and distributed 
processing capability as well as 
conventional single user operation 
and time-sharing. Level 3 now 
supports local clusters of intelligent 
microcomputer systems as well as 


dumb terminals for the purpose of 
utilizing a central Winchester disk data 
base and other shared resources. The 
system also has full communications 
capability with other Level 3 data 
bases providing full network capability. 


The system utilizes Ohio Scientific's 
low cost, ultra high performance 
computer systems throughout for intel- 
ligent terminals as well as data bases. 
This general systems configuration 
provides a cost/ performance ratio 
never before attained in this class of 
computer power. 


Level 3 resides in each network data 
base. А subset system resides in each 
intelligent terminal. Each data base 
supports up to 16 intelligent systems 
and up to 16 dumb terminals. 
However, since dumb terminals can 
heavily load the system, they should 
be kept to a minimum. Level 3 also 
supports a real time clock, printer 
management, and other shared 
peripherals, 


Data Base Requirements 

Minimal requirements for a Level 3 
network data base are a C3-C or C3-B 
computer system with 23 or 74 
megabytes respectively, console 
terminal, 100K bytes RAM and a CA- 
10X 16 port I/O board for network and 
cluster communications. 


Intelligent Terminal Requirements 
Any Ohio Scientific 8" floppy based 
computer with 56K RAM and one data 
base communications port. 


Connections 

Intelligent terminals and networked 
data bases are connected by low-cost 
cabling. Each link can be up to 10,000 
feet long at a transfer rate of 500K bits 
per second, and will cost typically 30€ 
a foot (plus installation). 


Syntax 

Existing OS-65U based software can 
be directly installed on the network 
with only one statement change! 
Level 3 has the most elegantly simple 
programming syntax ever offered on a 
computer network. 


File syntax is as follows: 


DEVA,B.C.D, Local Floppies ) unchanged from 
single usar and 
DEVE Local hard disks 7 timeshare systems 
DEV K-Z Specific network 
Data Bases 


Each of up to 8 open files per user can 
be from 8 separate origins. Specific 
file and shared peripheral contentions 
are handled by 256 network 
semaphores 
with the syntax Waite N 

Waite N, close. 


The network automatically prioritizes 
multiple resource requests and each 
user can specify a time out on 
resource requests. Semaphores are 
automatically reset on errors and 
program completion providing the 
system with a high degree of 
automatic recovery. 
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A Typical System 

Atypical system with two network 
data bases will have 148 megabytes of 
disk, four intelligent subsystems 
equipped with dual floppies, two dumb 
terminals, a word processing printer, a 
fast line printer, network data base 
manager software and 1000 ft. of inter- 
connecting cable. Utlizing .7 MIPS 
processors throughout it will cost less 
than $50,000 plus installation. GT 
option computers (1.2 MIPS) can be 
utilized at a slightly higher cost. 


One Step at a Time 

Best of all, Ohio Scientific users can 
develop distributed processing 
systems economically one step ata 
time. A user can start with a single 
user floppy system, add a hard disk, 
then time-sharing, then a second 
Winchester data base for backup and 
finally cluster intelligent terminals to 
achieve a full network configuration, 


For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE. 


OHIO SCIENTIFIC 


1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 * [216] 562-3101 


The Microcomputers 


you should take seriously. 


The Challenger III Series is the micro- 


computer family with the hardware features, 


high level software and application 
programs that serious users in business 
and industry demand from a computer 
system, no matter what its size. 

Since its introduction in August, 1977, 
the Challenger ІІ! has become one of the 
most successful microcomputer systems 
in small business, educational and 
industrial development applications. Tens 
of thousands of Challenger III's һауе 
been delivered and today hundreds of 
demonstrator units are set up at systems 
dealers around the country. 

The Challenger Ili systems offer 
features which make their performance 
comparable with today's most powerful 
mini-based systems. Some of these 
features are: 


Three processors today, more 
tomorrow. 

The Challenger III Series is the only 
computer system with the three most 
popular processors— the 6502A, 68В00 
and 2-80. This allows you to take 
maximum advantage of the Ohio 
Scientific software library and programs 
offered by independent suppliers and 
publishers. And ail Challenger [II's have 
provisions for the next generation of 16 
bit micros via their 16 bit data BUS, 20 
address bits, and unused processor 
select codes. This means you'll be able 
to plug a CPU expander card with two or 
more 16 bit micros right in to your 
existing Challenger И! computer. 


Systems Software for three 
processors. 

Five DOS options including develop- 
ment, end user, and virtual data file single 
user systems, real time, lime share, and 
networkable multi-user systems. 

The three most popular computer 
languages including three types of BASIC 
plus FORTRAN and COBOL with more 


languages available from independent 
suppliers. And, о! course, complete 
assembler, editor, debugger and run time 
packages for each of the system's 
microprocessors. 


Applications Software for Small 
Business Users. 

Ready made factory supported small 
business software including Accounts 
Receivable, Payables, Cash Receipts, 
Disbursements, General Ledger, Balance 
Sheet, P & L Statements, Payroll, Per- 
sonnel Files, inventory and Order Entry 
as stand alone packages or integrated 
systems. A complete word processor 
system with full editing and output 
formatting including justification, 
proportional spacing and hyphenation. 


OS-DMS, the software star. 

Ohio Scientific offers an Information 
Management system which provides end 
user intelligence far beyond what you 
would expect from even the most 
powerful mini-systems. Basically, it 


The Challenger lll 
Series 
from Ohio Scientific. 
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1333 SOUTH CHILLICOTHE.ROAD 
AURORA, ОН 44202 • [216] 562-3101 


allows end users to store any collection 
of information under a Data Base 
Manager and then instantly obtain 
information, lists, reports, statistical 
analysis and even answers to 
conventional '"'English'' questions 
pertinent to information in the Data Base. 
OS-DMS allows many applications to be 
computerized without any programming! 


The “GT” option yields sub- 
microsecond microcomputing. 

Ohio Scientific offers the 6502C 
microprocessor with 150 nanosecond 
main memory as the GT option on all 
Challenger ІІІ Series products. The 
system performs an average of 1.5 
million instructions per second executing 
typical end user applications software 
(and that's a mix of 8, 16 and 24 bit 
instructions!). 


Mini-system Expansion Ability. 
Challenger II! systems offer the 
greatest expansion capability in the 
microcomputer industry, including a full 
line of over 40 expansion accessories. 


Networking and Distributed 
Processing 

OS-65U level 3 now provides 
networking capabilities as well as time 
sharing ability allowing Challenger III 
based systems to be expanded to meet 
the most demanding business 
applications. 


Prices you have to take seriously. 

The Challenger 111 systems have 
phenomenal performance-to-cost ratios. 
The C3-S1 with 48K static RAM, dual 8" 
floppies, RS-232 port, BASIC and DOS 
has a suggested retail price of under 
$4000. 80 megabyte disk based systems 
start at under $13,000. Our OS-CP/M 
software package with BASIC, FORTRAN 
and COBOL is only $600, and other 
options are comparably priced. 


For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE. 
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C3-B wins Award of Merit al 
WESCON ‘78 as the outstanding 
microcomputer application for 
Small Business. 


Letters 


Tic Tac Rebuttal 


In his letter to BYTE (October 1979, 


page 175), Mr Miller raises some inter- 
esting points. However, his comments 
about my Tic-Tac-Toe program (BYTE 
May 1979, page 196) do require further 
examination, 

Apparently, aesthetics in program- 
ming is in the eye of the beholder; Mr 
Miller found my table-lookup method 
unappealing. It is more aesthetically 
pleasing to me to compute a move only 
once, then use it, rather than to recom- 
pute the same move each time it is used. 
Since a Tic-Tac-Toe game is readily 
represented as a decision tree, I felt that 
a table-lookup algorithm was the most 
natural implementation, and regretted 
the necessity of using more clumsy 
methods for the special cases. 

A further advantage of a table-lookup 
method is its modularity; one move- 
logic block may be readily changed 


ТТ 


5-10 times faster... 


and more! 


without affecting other parts. You may 
recall that there was a logic bug in the 
published program (see "BYTE's Bugs," 
August 1979, page 194). This was easily 
corrected by changing only five numbers 
in the data table. 

The concept is similar to that of a 
chess program; the better ones use a 
table-lookup for the early moves of the 
game, before things get too complicated. 

As for taking advantage of the micro- 
processor's capabilities, it is more 
natural for it to increment an address to 
find a prestored number than to com- 
pute; its built-in computing power is 
limited to addition. More complicated 
computing must be done by "brute force 
and awkwardness" in the machine- 
language programming of the BASIC 
interpreter. 

Mr Miller did not like for the com- 
puter to always move first. As I stated 
in the article, [ wanted the computer to 
play an aggressive game, It is readily 


Meet Pascal/Z/" the fast, flexible compiler with 
higher speed, greater efficiency and improved debugging; 

a True Z-80 native code Pascal compiler — 5-10X faster 
than competing P-code implementations —no interpreter 


required. 


a The only multi-tasking Pascal — produces ROMable 


re-entrant code. 


a Optimized for fastest execution — recognizes and 


exploits special cases. 


a Easily transportable — all hooks to your system made 


through support library. 


a Includes IEEE standard floating point package. 
Single copy on CP/M-compatible disk includes compiler, 
companion macro-assembler & source of the library, $275. 
OEM licenses available. Write or call for more information. 


Lone Сел 


Ithaca Intersystems Inc., 1650 Hanshaw Road/P O. Box 91, 
Ithaca, NY 14850/607-257-0190/ TWX: 510255 4346 


14 = January 1980 © BYTE Publications Inc 


(2 1979 Ithaca intersystems Inc 
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apparent that the computer cannot play 
an aggressive game if the user moves 
first; it can then play only a defensive 
game, and wait for the user to blunder. 
Actually, I do have a user-first Tic-Tac- 
Toe program that uses a similar table- 
lookup method of play. While it plays 
the best possible game within the limits 
of a user-first game, it is still "curiously 
limited" and I felt that its inclusion 
would detract from the performance of 
the published program. 

To play a rational Tic-Tac-Toe game, 
it is necessary but not sufficient for the 
program to be unbeatable. A rational 
program must not just respond to the 
current situation, but it must be goal- 
oriented, To set a "trap" requires three 
moves in the proper sequence. This 
planning ahead is readily done with a 
table-lookup method, but I suspect that 
it would be difficult to do by following 
Mr Miller's proposed system. 

I suggest that Mr Miller submit a Tic- 
Tac-Toe program based upon his 9-step 
strategy. It is much more meaningful to 
compare the performance of working 
programs than to compare a working 
program with a theoretical one. 


Delmer D Hinrichs 
2116 S E 377th Ave 
Washougal WA 98671 


UNIX-type File Available 


We applaud Jim Howell's plea 
("Operating Systems: Let's Have Some 
UNIX-Inspired Software," September 
1979 BYTE, page 82) for more 
sophisticated system software on 
microcomputers, 

We would like to point out that 
UNIX-style file systems are, however, 
available already for microprocessors (at 
least the 6800s) in our SDOS product. 

The SDOS file system supports files 
which may be randomly addressed to 
the byte; as many bytes as desired may 
be read or written in a single system 
call. Sector sizes of the disk hardware 
underlying the file system are completely 
invisible to the application program. 
Disks with different capacities and sector 
sizes can even be mixed on the same 
system, Regular 1/O devices such as ter- 
minals and printers are treated identical- 
ly, with the result being that applica- 
tions object programs move unchanged 
from one SDOS hardware configuration 
to another. 
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The Honor Graduate 


There's been a lot of talk lately 
about intelligent terminals with 
small systems capability. And, it's 
always the same. The systems 
which make the grade in perfor- 
mance usually flunk the test in 
price. At least that was the case 
until the SuperBrain graduated with 
the highest PPR (Price/Perfor- 
mance Ratio) in the history of the 
industry. 


For less than $3,000*, SuperBrain 
users get exceptional performance 
for just a fraction of what they'd 
expect to pay. Standard features in- 
clude: two dual-density mini-flop- 
pies with 320K bytes of disk storage, 
up to 64K of RAM to handle even 
the most sophisticated programs, 
a CP/M Disk Operating System 
with a high-powered text editor, as- 


*Quantity one. Dealer inquiries invited. 
Circle 9 on inquiry card. 


sembler and debugger. And, with 
SuperBrain's S-100 bus adapter, you 
can even add a 10 megabyte disk! 


More than an intelligent terminal, 
the SuperBrain outperforms many 
other systems costing three to five 
times as much. Endowed with a 
hefty amount of available software 
(BASIC, FORTRAN, COBOL), the 
SuperBrain is ready to take on your 
toughest assignment. You name it! 
General Ledger, Accounts Receiv- 
able, Payroll, Inventory or Word Pro- 
cessing . . . the SuperBrain handles 
all of them with ease. 


Your operators will praise the 
SuperBrain's good looks. A full 
ASCII keyboard with a numeric key- 
pad and function keys. A non-glare, 
dynamically focused, twelve inch 
screen. All in an attractive desktop 
unit weighing less than a standard 


office typewriter. Sophisticated 
users will acclaim SuperBrain's twin 
Z-80 processors which transfer data 
to the screen at 38 kilobaud! Inter- 
facing a printer or modem is no 
problem using SuperBrain's RS- 
232C communications port. But best 
of all, you won't need a PhD in com- 
puter repair to maintain the Super- 
Brain. Its single board design makes 
servicing a snap! 

So don't be fooled by all the fresh- 
man students in the small systems 
business. Insist on this year's honor 
graduate . . . the SuperBrain. 
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2300 Broad River Road, Columbia, SC 29210 
(803) 798-9100 TWX: 810-666-2115 
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Also, like UNIX, SDOS is completely 
interrupt-driven. 

SDOS currently runs on seven manu- 
facturers' systems, handling over ten dif- 
ferent types of drives, including floppy, 
Winchester, and 10 M byte cartridge 
drives. 

We point out the obvious disadvan- 
tages of systems such as FLEX and 
CP/M; they are tied (and thus tie the 
application) irrevocably to the floppy 
disk hardware to which they were 
originally attached. Further, file 1/O 
under these systems requires a lot of 
knowledge (ie: code) in the application 
to perform random access. 

Yes, the industry does generally need 
more sophisticated system software. 


Ira D Baxter 

Software Dynamics 

2111 W Crescent, Suite G 
Anaheim CA 92801 


А Stitch in Time? 


Karen Wolfe's article in October BYTE 
"Power Helps Analyze Electric Bills," 
(page 48) led me to analyze Karen's sew- 
ing power. With the assistance of a sew- 
ing machine and a pocket calculator, 
neither of them programmable, І reached 


the following conclusions: For 100 hours 
running time on the sewing machine she 
probably spends close to eight hours a 
day sewing, including cutting, pinning, 
etc. 

In a month Karen sews about 21 miles 
— that's 25,000 double seams the full 
length of the kid's jeans. 50 miles of 
thread speed through denim. Enough to 
weave 400 square feet of new cloth. 

If Karen is ahead of the game and is 
in fact getting her stitches in in time, she 
is saving 189 miles of sewing each 
month, If she is not in time, she is 
wasting 18.9 miles of stitches, 45 miles 
of thread, and $1.38 of electricity. 


Ken Bramham 

apt 160, 15 rue Leon Bloy 
92260 Fontenay-aux-Roses 
FRANCE 


Willard Irwin Nico 
1928 - 1979 


Personal computing pioneer and 
author Bill Nico passed away recently in 
Houston, Texas. Bill died of cancer July 
2, 1979 at the age of 50. 

Bill Nico is perhaps most widely 
known for his writing. He wrote several 
articles for BYTE (“Shooting Stars,” 


ANOTHER FIRST FROM MOUNTAIN HARDWARE. 


FOR YOUR APPLE 
SuperTalker is a peripheral 
system which permits the 
output of exceptionally 

high quality human speech 
through a loudspeaker under 


program control. Initially, words, 
sentences or phrases are digi- 
tized into RAM memory through 
a microphone. Speech data in 
RAM may be then manipulated like 


SUPERTALKER. 
T pud 


LI 
* 


any other data. The system consists 
of a peripheral card, microphone, loudspeaker, 
and operating software. $279 assembled and tested. 


Available through Apple dealers worldwide. 


LEADERSHIP IN COMPUTER PERIPHERALS 
300 Harvey West Blvd. 
Santa Cruz, CA 95060 (408) 429-8600 
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NC 
24 Mountain Hardware, Inc. 


Circle 10 on inquiry card. 


Мау 1976; "Sys 8%," January 1977; 
“Sweet Auto Line,” February 1977) and 
was author of Heath Company’s best 
selling, self-instructional courses BASIC 
Programming and Assembly Language 
Programming. One of Bill's personal 
friends was Robert Tinney, artist for 
many BYTE covers. Robert drew Bill on 
the December 1977 cover. 

Not so well known is the fact that Bill 
Nico was one of the first real computer 
hobbyists in the US. Bill's homebrew 
8080 computer built in 1974 had to be 
one of the first in the country. 

Bill was also one of the best BASIC 
and 8080 programmers around. He 
could get more out of his disk-based 
IMSAI than anyone. He could write 
systems software and languages, but felt 
just at home with a small business 
package or a real-time industrial control 
program. 

Bill was also pretty good at hardware. 
He was a professional logic designer and 
did a fair amount of consulting in this 
field. His home was perhaps one of the 
most fully automated in existence. It was 
a virtual electronic showplace. Bill was 
also an active amateur radio operator 
(УУ5РК2). 

It was only in recent years that Bill 
discovered his talent for teaching. Bill 
taught frequently in Heath's computer 
classes. His great empathy and personal 
awareness made him a gem of a teacher. 
His practical nature and down-to-earth 
approach made him the favorite of every 
student. It was hard not to learn in his 
classes. 

Bill Nico was born August 30, 1928 in 
Los Angeles. He graduated from Bur- 
bank High in 1946 and served in the 
Army from 1950 to 1953. His electronics 
training came from Pierce College in Los 
Angeles. Bill worked in a variety of elec- 
tronic engineering and sales jobs in 
California and Texas from 1953 to 1969. 
He was manager of the Heathkit Elec- 
tronic Center in Houston from its open- 
ing in 1969 until 1975 when he left to 
form his own company. From 1975 to 
1979 he operated as a consultant and 
writer from his Houston-based firm, 
Delta-t. 

Those of us who knew and worked 
with Bill will miss him greatly. 


Lou Frenzel 
1588 Oak Ter 
5t Joseph MI 49085 


Marsport Forces Resurface 


Mr Reiland made some comments 
about my "Marsport" article (April 1979, 
page 84) in his letter to BYTE (October 
1979, page 209). While I appreciate his 
compliments, I do differ with him on 


The easy way to learn about computers: 


А 


Н89 All-in-One Computer 


Self-Instruction Programs for 
Assembly and BASIC Programming 


Yes, you can do it. Heath makes it simple 
with easy-to-build kits and step-by-step 
assembly manuals that lead you from un- 
packing to final plug-in. 

And once you build your own computer, 
you'll know it inside-out. You'll know how 
to make it work for you. 


Software, designed especially for Heathkit 
Computers, includes innovative programs 


FREE catatoc 


For complete descriptions of Heathkit 
Computers and nearly 400 other elec- 
tronic kits for your home, business or 
pleasure, send for the latest, free 


Heathkit Catalog. Or you can pick Wis ; 6 


up your catalog at a nearby Heathkit 222 
Electronic Center. = 
If Coupon is missing write: Heath Co., 

Dept. 334-612, Benton Harbor, MI 49022 


Heathkit Products are also sold and serviced at Heathkit Electronic 
Centers (units of Veritechnology Electronics Corporation) through- 
out the U.S. See your white pages. DEC is a registered trademark 


of Digital Equipment Corporation. 
Circle 11 on Inquiry card. 


8 Personal Computer 
with Dual Floppy System 


BUILD ONE | 


вании Кри 


ЗЯ ЕТКЕ ача 


La ы Pee ma, ет 


/N H19 Smart 
Video Terminal 


H11A 16-bit Computer (DEC® 
PDP-11/03 compatible) with 
Dual Floppy System > 


А 


мы 


But they’re not eri They're power- 
ful, high-capacity computers. designed. for 
complex programming. You'll MEA com- 
plete systems — hardware, so! e, acces- 
sories — within the pages of the EE 
104-page, Free INS Catal log. Апа 
you'll find service any time foem It a at 
55 locations throughout the U.S. or at th те 


Heathkit factory. — КУРАЕ UM: 
у | ex da qn E 


| Heath Company, 
|| Heathkit Dept. 334-612 


Benton Harbor, MI 49022 


for running your home or business, and 
exciting games your kids will enjoy. 

The Heathkit User’s Group (HUG), made 
up of owners of Heathkit Computers, will 
share with you a library of over 400 pro- 
grams that they’ve written to make your 
computer serve you in ways you never 
imagined. 


Heathkit Computers may be low-cost kits. 


[3 YES Please send me my FREE Heathkit Catalog. 
| am not currently receiving your catalogs. 
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one point: he objected to my statement 
about a circular orbit, “The attraction of 
gravity is exactly balanced by the cen- 
trifugal force at all times.” All that I can 
say is, if this is “confusion,” I am in 
good company. In the NASA book 
Space Mathematics (January 1972, page 
119), two forces are defined: 


F, = туг 

where: 
F, = Centripetal force 
m = Mass 
v = Velocity 
г = Radius from center 
Е, = GMmrir? 


F, - Gravitational force 

G = Universal gravitational constant 
M&m - Masses of the two bodies 
г = Radius between centers 


They then say, “The physical situation, 
if these two forces are equal, is 
represented in ... (a circular orbit)." 
(Emphasis added.) They further show 
how, by setting these two forces equal, 
one can solve algebraically for the cir- 
cular orbit velocity. While their ter- 
minology is slightly different from mine, 
their meaning is obviously the same as I 
expressed. 

One further point: Mr Reiland seemed 


surprised that a three-dimensional land- 
ing simulation could be programmed on 
a programmable calculator. This pro- 
gram is far from the limit! I have since 
programmed a similar three-dimensional 
rendezvous simulation, that keeps track 
of two objects in their orbits 
simultaneously. In it, the spaceship is 
initially at rest on the surface of the 
primary, while a target satellite is in a 
random elliptical orbit. The user waits 
until the satellite is in the best position, 
lifts off, matches orbits with the satellite, 
and rendezvous with it, To try this more 
difficult exercise, send $1 to cover my 
copying and postage costs for a 12-page 
write-up and listing for the HP-67/97 (as 
submitted to the Hewlett-Packard Users' 
Library). Include two blank magnetic 
cards and I can record the program on 
them. 


Delmer D Hinrichs 
2116 S E 377th Ave 
Washougal WA 98671 


It Happened Again 
It has happened again. Every time I 


Self -Indexing 
Query óystem 


WHAISIT? 


Wow! Номи’а All That Stuff get In There? 


Ее 
ВОХ 14694 
SAN FRANCISCO 94114 
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decide to let my BYTE subscription lapse 
because of the high price of the 
magazine, along comes an issue so jam- 
packed with well-written, informative, 
readable articles, that 1 am forced to 
renew my subscription again. The most 
recent issue, the one on LISP (August 
1979), just did it again. 

The LISP articles simply covered 
almost everything one would want to 
know in an introduction, and did it 
well. In addition, there were excellent 
articles on more advanced subjects — 
symbolic math systems and pattern- 
directed languages being the prime cases 
to point to — for those who want to 
delve deeper, or who already knew LISP 
and its implications and implementa- 
tions. All of these articles were well- 
written, too! 

Amazing is the only word. 


Dave Mellinger, LISP hacker 
c/o Datek Inc 

2336 Wilson Blvd 

Arlington VA 22201 


Elegant Input Recognizer 


While working on a Star Trek pro- 
gram, І came across the problem of 
command mnemonics. | wanted the user 
to be able to type commands as 
alphabetic mnemonics, not numbers (for 
example, TRP for torpedo). Also, I 
wanted him or her to be able to type in 
the initial of the mnemonic, also for ex- 
pediency. 

However, І did not want the remain- 
ing letters to be arbitrary (having the 
computer recognize only the first letter 
would mean that THE PHASERS would 
work for ТЕР). It's not easy to 
memorize the mnemonics, so users could 
easily make mistakes in typing in com- 
mands, thereby moving two quadrants 
west when they wanted to fire the 
photon torpedo banks. І have seen this 
happen on many occasions. So, I did a 
little brainstorming, and came up with 
this: 

IF LEFTS("TRP",LEN(AS) = A$ 
THEN PRINT "TRP" 

This works just as well for YES. This 
one-line comparison will allow “Y,” 
"YE," or "YES," but not "YEAH," 
"ALYESKA," or even "YESNO." I agree 
that it is really not necessary to put all 
that user-input protection in a computer- 
assisted instruction (CAI) program, but 
if you want to use it, you can implement 
it very easily in any BASIC with LEFT$ 
and LEN. It’s also useful for other ap- 
plications, such as my Star Trek pro- 
blem. 


Mits Hadeishi 
1460 W 182nd 5t 
Gardena СА 90248 m 


жары СОМРИТЕК SYRTRMS PROUDLY ANNOUNCES 


THE VERY FIRST 


Double Density Z80 Micro-Computer 
plus Twin 8" Floppies 
plus 14.5Mb Winchester Disk 
for under $9,500! 
And more! 4 user CP/M® for under $12,000! 


* ОРЛ is в registered trademark of Digital Намға ing 


ALTOS COMPUTER SYSTEMS, LEADER IN SINGLEBOARD TECHNOLOGY 
DOES IT AGAIN WITH ITS SINGLEBOARD ACS8000-6, TOTAL BUSINESS COMPUTER 


НІСН TECHNOLOGY AGAIN WINCHESTER MASS STORAGE 

The new АС58000-6 single board computer is packed We're staying with Shugart for both floppies and 

with ultra-high technology: 280 double-density computer, Winchester hard disk. Why? Simple, low price, solid 

up to 20BKb of high speed RAM, Floppy-disk and Win- reliability and they're our next door neighbor Our single 
chester Hard Disk controllers, DMA, up to 6 serial/2 о board computer supports up to 4 Mbytes of Roppies and 
Parallel |/O, optional 32 bit floating point processor 58 Mbytes of Winchester running under AMEX 


All on One Board, fully socketed, fully doc- 
urnented rellable and maintainable 


ADVANCED MULTI-USER SOFTWARE 


Our new ALTOS Multi-User Executive 2 users $10,670, 4 users $11,960, 
(AMEX) supports four independent AMEX separate at $250 


CP ti i ————— 
nd а EN Аа Асет. COMPUTER SYSTEMS AVAILABLE NOW! Circle 12 an inquiry card 


APL. С. and а wealth of complete 2338-А Walsh Avenue Call for your nearest Altos dealer. (408) 
business application packages. Santa Clara, Ca. 95050 244-5766. Telex 171562 ALTOS SNTA 


MINI PERFORMANCE FOR 1/2 COST 
Prices you will love. Entry level 
ACS8000-6 Hard Disk System $9,450 


4 . 


Making Color Slides with ап 
Intecolor Microcomputer 


Slides are required for many 
demonstrations and lectures. Instuc- 
tional slides often consist of a few 
words or a simple diagram or graph 
which the lecturer wishes to discuss. 
In recent years such slides have com- 
monly been prepared as a blue diazo 
(white writing on a blue ground). 
Even the simplest slide is subject to 
about twelve processes: rough draft- 
ing, typing, checking, type setting, 
rechecking, photography, developing 
negatives, brushing out imperfec- 
tions, diazo exposure, pickling, cut- 
ting, and mounting. Misunderstan- 
dings and interpretations mean that it 
is not uncommon for one or more 
stages to be repeated; the process is 
moderately expensive, and a diazo 
slide tends to fade with time. This ar- 
ticle describes a quick, convenient 
method of preparing color slides 
using a computer. 


Equipment 

The computer employed is an Inte- 
color eight-color intelligent terminal 
equipped with BASIC and dual 
floppy disk. The choice of camera 
and film may depend on individual 
circumstances, but the author sug- 
gests the following: а single-lens 
reflex (SLR) 35 mm camera, mounted 
on a tripod, with telephoto lens (to 
reduce barrel distortion). Close-up 
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Alan W Grogono 
State University of New York 
Upstate Medical Center 
750 E Adams St 
Syracuse NY 13210 


OTFFICULTY 
(CAUSES 


VENTILATING 


AND TREATMENT) 


Photo 1: Two examples of computer- 
generated slides containing color text 
material. 


lenses or close focusing attachments 
are essential. 

The computer allows images to be 
formed on a high-resolution screen 
offering eighty characters per line and 
either forty-eight lines of small letters 
or twenty-four lines of double-height 


letters. Lines, bar graphs, vector 
graphics, and simple drawings can 
also be constructed. The color for the 
background and for the foreground 
(the character or line) can be 
separately selected from the eight 
available colors. 


Software 
A. program called Menu is used to: 


€ prepare a new floppy disk for sav- 
ing images, 
9 prepare images, 


About the Author 

Dr Grogono is an Associate Professor of 
Anesthesiology at the State University of New 
York, Upstate Medical Center, іп Syracuse 
New York. He trained in London, England, 
and emigrated to the United States in 1974. He 
uses microcomputers with graphics for teacli- 
ing. for recreation, апа as described in the 
accompanying article, for color slide making. 
He has written many scientific papers in his 
specialty, anesthesiology, and is author and/or 
editor of several books. He is an active member 
of the American Heart Association and directs 
the Advanced Cardiac Life-Support 
Instructors Course in Syracuse NY. For the 
New York State Society of Anesthesiologists 
annual meeting in New York, he runs the panel 
"Research by New Investigators." He is also a 
тетфег of the Icarus high-speed hydrofoil sail- 
ing project which set a B-Class, World Sailing 


speed record in Weymouth, England. in 1976. 


“Our reputation rests on digits, 
decimal points, and details. 
We wouldn't trust them to anything less 
than Scotch Brand Data Cartridges? 


E - | 
түре Win өзі Әлемім! * 
т” ут өзі көші меш. 


Circle 13 оп inquiry card. 


И, 
rn 


Bill Birkett, Vice President, 
Trade Graphics, Inc., 
Livonia, Michigan 


The unique design of a data 
cartridge provides great reliability, 
high storage capacity and long 
tape life. And where could you 
possibly get better data cartridges 
than Scotch Brand, made by 
3M, the people who invented the 
data cartridge system itself? 

3M controls every step in manu- 
facturing. Top quality magnetic 
tape and precision components are 
part of every Scotch Data Cartridge. 
Over twenty-five years of service 
to the computer industry assure 
you of the utmost reliability. 

Scotch Data Cartridges are 
available in miniature DC 100A, 
the standard-size DC 300A and 
now, an extra-length DC 300XL 
with 5075 more storage capacity. 
They are compatible with most 
cartridge systems including 
Hewlett-Packard, IBM, NCR, 
Tektronix and TI. 

To find out where you can find 
Scotch Data Cartridges or virtually 
any other data recording medium, 
call toll-free: 800-328-1300. 

(In Minnesota, call collect: 
612-736-9625.) Ask for the 
Data Recording Products Division. 


If it’s worth remembering, 
it’s worth Scotch 
Data Recording Products. 
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© transfer the contents of the display 
memory onto the floppy disk 


The program also places the com- 
puter into a suitable mode. The scroll 
mode is replaced by the page mode, 
and the screen image is made to cor- 
respond with the appropriate 
memory locations. 


Image Preparation 

Simple word slides are best 
prepared in CRT mode (a mode 
which allows direct user interaction 
with the graphics display). The 
keyboard allows letters to be posi- 
tioned anywhere on the screen. 
Colored text, borders, and back- 
grounds are used for effect. Con- 
siderable rearrangement and adjust- 
ment is possible using the delete and 
insert keys for characters and lines. 
When the image is complete, the disk 
is inserted and the AUTO key is 
pressed to run the storage program. 
The image is automatically transfer- 
red to the disk to be photographed 
later. Examples of text slides prepared 
in this way are shown in photos 1a 
and 1b. 

More complicated slides may be 
produced by employing a program to 
prepare the display (eg: to generate a 
graph or a histogram). Examples of 
slides prepared in this way are shown 
in photos 2a and 2b. When such a 
program is being written, it is impor- 
tant to remember that the process of 
transferring the image to disk uses a 
BASIC program that will replace the 
preparation program in memory. 


Color Selection 

Color slides are usually most suc- 
cessful when the image or letters are 
brighter than the background. With 
the bright foreground image, any 
spreading due to light-scatter on the 
cathode-ray tube, the film or the pro- 
jection screen tends to enlarge a line 
or a character instead of extin- 
guishing it. Therefore, of the sixty- 
four color combinations available, 
only about twenty are useful for 
slides. 

If the alignment of the red, blue, 
and green electron beams in the 
cathode-ray tube is imperfect, the 
focus of the screen image may suffer. 
This problem may be minimized by 
judicious choice of foreground color. 
In such cases, use a color scheme in 
which the image is formed by turning 
only a single beam on and off as it 
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Photo 2: Two examples of computer-generated slides containing colored graphic 


material. 


sweeps across the tube. For example, 
with white text on a magenta back- 
ground, only the green electron beam 
is modulated, and a good image can 
be obtained even if the beam align- 
ment is poor. 


Photography 

The images are recalled for 
photography using the same pro- 
gram. The program recalls the images 
one by one. Photographs must be 
made in ambient darkness to avoid 
unwanted reflections. Certain colors 


tend to require more exposure than 
others (eg: red and blue on black 
backgrounds). 

Color film does not always repro- 
duce television images perfectly. Red, 
in particular, may appear somewhat 
brown. А Kodak СС40К filter is sup- 
posed to correct this, but the ex- 
posure time required is doubled, 1 
have prepared slides with and with- 
out the filter. I currently use Kodak 
Ektachrome 64 (ER-135) with no 
filter. The films, filters, and ex- 
posures I used are shown in table 1. 

А word of warning about returning 


Aperture f 3.5 


Film Speed Filter Exposure 

(АЗА) Seconds 

Kodak 64 None 0.5 
Ektachrome 

Kodak 64 CC40R 1 
Ektachrome 
ER 135 

Kodak 25 None 1 
Kodachrome 

Kodak 25 CC40R 2 
Kodachrome 
KM 135 


Table 1: Exposures and films used to 
photograph displays on the Intecolor 
microcomputer. 


films to the manufacturer for deve- 
loping and mounting: if slides have a 
black background, an automatic film 
cutter may be unable to recognize the 
frame boundaries. Several films have 
been returned irreparably damaged, 
sometimes with half of a slide in one 
mount and the other half in the next 
mount. The use of colored back- 


grounds is recommended for visual 
pleasure as well as preservation of 
your work. If you are in doubt, it is 
probably wise to ask for your film to 
be returned uncut. 


Discussion 

Slide preparation using a small 
computer and color-transparency 
film has a number of advantages; 
several colors can be used on a single 
slide, the photography is simplified, 
and the color slides are more durable. 
In addition, when the computer is 
suitably located, the drafting and 
checking are more convenient and 
may even be reduced to a single step. 
I now find it easy to design a slide at 
the keyboard. Decisions about spac- 
ing, positioning, and color can be 
made, revised, and implemented as 
the image is being prepared. This has 
reduced the first five steps to two, 
namely drafting the image and saving 
it on disk. The photographic process 
is reduced to making the exposures, 
developing the film, and mounting 
the slides — a considerable saving in 
steps and labor. 


TRS-80/NORTH STAR 
SOFTWARE 


By J. Roehrig as seen in Byte, Kilobaud and 
Personal Computing Magazines 


. Chess — written in Basic. Beats Microchess. 


. Scrabble — makes your computer a Scrabble 
opponent. 

. Baseball — based on Major League results, keeps 
аһ statistics. Players perform true to life. Seen in 
July 1978 Persona! Computing and November 
1979 Byte. 

. Bowling Secretary — keeps all necessary statis- 
tics. Sean in June 1978 Kilobaud. 

. Taxes — ali new tax rates. Long form, short form, 
Schedules A, B, C and Income Averaging. Seen in 
March 1978 Personal Computing. 

. Accounting — double entry system produces 
Joumal Entry Log, Balance Sheet and income 
Statement, 


7. Basketball — jusi lika Baseball. Cover агісіе from 
January 1979 Personal Computing. 


B. Horse Racing — improved version of December 
and January 1980 Byte arlicle. Graphics, horses 
run true to form, past periormances maintained. 
Reaiistic win, place and show payaffs. 


9. Trotters — same as above but for Trotters. 


10. Handicapper — a systematic way fo evaluate 
wagers at the Track or OTB. 


11. Games — 3D ТІС TAC TOE as in April 1978 
Kilobaud, Boxing іп January 1978 Personal 
Computing and Football as in February 1978 
Persona! Computing. 

12. Васкдаттоп — a challenging opponent who 
uses the doubting cube. Vary graphic. 


NEW NEW NEW — TRS-80 Graphic Skill Games for 2 players or 1 against the computer: 
13. Baseball 14. Boxing 15. Football 16. Golf 17. Bowling 18. Horse Racing 


All programs have been improved; each has its own instructlon booklet and 
sells for: Cassettes $7, 6 Юг $40, 12 for $75, 18 for $105 
Diskettes $10, 6 for $55, 12 for $100, 18 for $140 


SEND ORDERS TO: 


JJR DATA RESEARCH 
Box 74 Middle Village, NY 11379 


or CALL C.O.D.'s TO: (516) 643-1931 (C.O.D.'s shipped within 48 hours) 
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Circie 15 on inquiry card. 


The quality of slides produced in 
this way is very pleasing. Audience 
members inquire how the slides are 
made and express appreciation of the 
color and the technique. Distortion is 
negligible, and the quality of curved 
and oblique graph lines is adequate 
for lecture slides (for the graphs the 
resolution is 1 in 160 on the X axis 
and 1 in 192 on the Y axis). 

The cost of making slides is hard to 
evaluate. The lecturer's time and the 
time spent fetching, carrying, and 
checking are often assumed by the 
organization. However, even those 
costs that remain are significant. Be- 
tween $6 and $10 is probably the 
minimum cost of laying out the 
simplest text and preparing a diazo 
slide. Slides for a one-hour lecture 
may cost approximately $500. 

Preparing slides on the computer 
simplifies the photographic process. 
This alone represents a saving of 
about $2 per slide. The time spent 
designing the slide and arranging the 
layout can be reduced as well. 
However, any time spent employing 
the additional choices of colors and 
layouts may offset this potential sav- 
ings to some extent. The disks used 
for storing the images cost $5, or 
about 50 cents per slide. However, the 
disks are reusable and should there- 
fore not represent an appreciable cost 
per presentation, 

The greatest savings would be rea- 
lized by those illustration depart- 
ments that are frequently expected to 
prepare histograms, regression 
graphs, scatter diagrams and graphs 
of functions. A few appropriate pro- 
grams would allow numerical data or 
mathematical functions to be directly 
converted to color images. A final 
advantage is that Ektachrome pro- 
cessing is commonly available 
commercially on a same-day basis. 
Slides can be prepared, photographed 
and reviewed in twenty-four hours. 

The computing equipment de- 
scribed in this article costs about 
$6000. Any illustration department 
handling much slide preparation, par- 
ticularly that involving slides of 
graphs, should find it worthwhile to 
review the type of material they han- 
dle and its cost. The Intecolor com- 
puter has now been used to prepare 
hundreds of slides. A similar program 
will also work on the Compucolor II 
with only slight sacrifice in definition, 


resolution, and color rendition. № 


CONCERNED ABOUT 
WINCHESTER BACKUP? 


Corvus has 
the answer 


Corvus—the company that brought Winchester technology to 
the microcomputer— is now delivering the solution to backup 
for less than $1500. 

It's called the Corvus MIRROR®, a backup employing low- 
cost removable media with a total capacity of up to 100 million 
bytes each. In approximately ten minutes, you can transfer ап 
entire ten million byte disk without operator intervention. 

Corvus is the company that gives you a complete systems 
solution to the mass storage needs of microcomputers. Our 
systems have fully compatible hardware and software for the 
Applet (including Apple Pascal), S-100 Bus, TRS-801, and now 
the 151-11 and ALTOS computers. We utilize proven Winchester 
technology with IMI-7710 drives. Up to four eight-inch disks can 
be used with our Z-B0 based controller. 

Interested in our new removable-media backup or our pace 
setting Winchester systems? Both are available now. Call or 
write for full information. 


CORVUS SYSTEMS, Inc. 


at 


One oí thebest values 
compüters is now 


еа а ори: 

9 8080А CPU has more software 
written for it than any other CPU 

e 7 plug-in board positions for flexi- 
bility in configuring your system 

e Up to 65K memory capacity 

e Front panel keyboard for direct ac- 
cess to registers and memory 

$289 kit purchased separately. Was 

$379. You save $90. 

$349.00 assembled 


ик chi “Floppy. 

isk System 

® Instant access to programs and data 
e 100K bytes storage area 

e 250 mS typical random access time 


includes H8 Computer with 16K memory, 
four-port serial I/O and operating software, plus H17 Floppy 
Disk System (shown here with optional second drive) and 
H19 CRT Terminal — all in kit form. 


e Includes interface controller board 


$495.00 kit purchased separately 
$550.00 assembled 


сав ау 
Vieiaurtermiutdl 

e Z80 microprocessor-controlled 
e 25 x 80, upper and lower case 
® Direct cursor addressing 

e 8-user-function keys 

$675.00 kit purchased separately 
$995 assembled 


5925/discount'am Боле, 


Memar and пег Еш 


Special 596 discount applies to all 
software, memory and interface 


boards when purchased with the H8 
system. 

Seven plug-in board positions on the 
H8 let you configure any combina- 
tion of memory and I/O's that suits 
you. Heathkit memory boards come 
in 16K, 8K and 4K increments. Inter- 
face boards are available for parallel, 
serial and cassette |/O’s. 
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Gisrcia’s Circuit Gellar 
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Computerize a Home 


I anxiously glanced around the Cir- 
cuit Cellar. Devoid of the usual 
sounds of the stereo or television, the 
equipment fans imparted a distinctly 
uneasy sensation of mechanical 
presence. 

The room was totally dark except 
for a few pilot lights and a video 
display. There were no games, no 
fast-moving program listings; only a 
single line was written on the screen. 
In the dim luminescence I could bare- 
ly distinguish the furniture from the 
bookcases. A little experience navi- 
gating in the dark would have been 
useful, but I opted for modern 
technology and reassuringly patted 
the flashlight in my pocket. 

I pushed the button on my digital 
watch and noted the time. As it 
neared the prearranged hour, | turned 
instinctively to the terminal. Soon Га 
know which of us was in control! 

Almost immediately the display 
changed and printed out "AUTO- 
MATIC CONTROL INITIATED." 
Simultaneously 1 could hear a high- 
pitched noise. It sounded almost like 
an insect chirp. There are no crickets 
down here; it must be a subharmonic. 
So far so good, but did it work? 

"Steve, did you just blow a fuse? 
My wife stood in the doorway and 
called down the stairs. It didn't 
bother her that there weren't any 
lights on. After all, if you blow a 
fuse, shouldn't the lights be off? 

"The kitchen light went off and the 


” 
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Steve Ciarcia 
POB 582 
Glastonbury CT 06033 


bedroom light came on. Wait! The 
bedroom light just went off and the 
kitchen light came back on. Now 
they're both off." 

I grinned in a way that only a 
Cheshire cat could appreciate. 
"Sorry, Joyce, just experimenting on 
the latest article." Chuckling softly, I 
continued. “I hope you don't mind, 
but the computer seems to have taken 
over." 

"Can it make beds?" she replied. 

I should have known that she 
wouldn't be taken in that easily. 
"OK, I'll tell the computer to keep its 
sphere of influence to the cellar. I'll let 
you know what the password is 
later." 

As if by magic, the Circuit Cellar 
lights were activated. The test was 
successful. 


Security Versus Control 

Even though it may seem true at 
times, our house has not been taken 
over by a computer. І was simply 
testing the latest addition to my home 
control system. 

In previous issues of BYTE, I pre- 
sented a series of articles on the con- 
struction of a home security system. 
(See "Build a Computer Controlled 
Security System for your Home": 
Part 1, January 1979 BYTE, page 56; 
Part 2, February 1979 BYTE, page 
162; Part 3, March 1979 BYTE, page 
150.) This was not a theoretical 
dissertation. It was, in fact, an over- 


view of the system installed in my 
house. The original concept was con- 
figured around a single-board 8085 
system and designed primarily as an 
alarm controller. Even though it 
works, it has definite limitations. 

Eventually I became dissatisfied 
with just having a super burglar 
alarm. It seemed a shame to dedicate 
all that hardware and expense to a 
function with such a limited capacity. 
The obvious step was to expand the 
concept to be a "home control" 
system where security is but one of 
many possible applications. To do 
this requires more memory; the single 
board has been replaced by а 26 Қ 
byte Z80-based computer with a 
video display. Operating in either 
high-level or assembly language, it is 
as adept at keeping the checking ac- 
count straight as it is at scanning in- 
put ports searching for an intruder. 
Add to it the ability to activate and 
communicate with my large disk- 
based development system, and it is 
indeed a powerful tool. 

The major difference between the 
two system concepts is the output 
control structure. As an alarm, the 
computer is strictly configured to 
scan and analyze a multitude of event 
inputs, such as door switches and 
motion sensors, Its decision process is 
immediate, but its output control is 
relatively limited. These generally 
consist of several lights, a siren, and 
an automatic phone dialer. Even in 
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Photo 1: BSR X-10 system as marketed by Sears and called the Sears Home Control 


System. 


Photo 2: The internal electronics of the command-control console, 


the sophisticated system I presented, 
these hardwired outputs were kept to 
a minimum to reduce costs. 
Generalized home control extends 
computer control capability far 
beyond the few outputs of the ori- 
ginal system. It is conceivable that all 
of the lights and AC outlets in the 
house could be affected. A few lights 
outside are barely enough. Lighting in 
the bedrooms, kitchen, and garage 
should be included, with the stereo 
and television thrown in for good 
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measure. [Ё you live in a cold climate 
and use an automobile engine-block 
heater, why not turn it on auto- 
matically before you get up in the 
morning? Tired of searching around 
in the dark for the light switch? Let 
the door sensor from the alarm 
system trigger the lights as you walk 
into a room. How about some soft 
music ten minutes after you enter? 
The list is endless. 

This expansion seems to be a con- 
tradiction considering my previous 


concern over wiring costs. To accom- 
plish this feat, either every AC outlet 
must be directly wired to the com- 
puter through relays as in the original 
system or the control capability must 
be added remotely to each light and 
appliance. 


AC Remote Control 

This latter suggestion is not as 
farfetched as it might seem. There 
have been many technological 
advances in the past year. One of the 
more significant achievements comes 
from BSR (USA) Ltd—specifically in 
the area of AC remote control. The 
BSR X-10 control system is shown in 
photo 1. Clockwise from the center, 
the five components are: command 
console, appliance module, cordless 
controller, lamp module, and wall- 
switch module. With these units, low- 
cost AC control is a reality. 

The BSR X-10, also marketed by 
Sears as the Sears Home Control 
System, operates through carrier cur- 
rent transmission from the command 
console to the receivers. When a but- 
ton is pushed on the command con- 
sole to activate a remote receiver, a 
coded signal is sent through the house 
wiring. Each receiver monitors these 
transmissions and responds only 
when its particular code is sent. 

Figure 1a is a block diagram of the 
$39 command module and photo 2 
shows its internal electronics. The 
heart of this, as well as the other 
system components, consists of 
custom large-scale integration (LSI) 
chips manufactured for BSR by 
General Instrument Corp. In normal 
operation the twenty-two-button 
keypad is continuously scanned. 
When a key is pressed, this desig- 
nated function and a house code 
(previously set by а thumbwheel 
switch on the bottom of the com- 
mand console) are combined into a 
single message. The digital message is 
directed to the transmitter section, 
where it modulates a 120 kHz carrier. 
The control signal appears on an 
oscilloscope as а series of pulse 
bursts. This is shown in photo 3. 

There is a second method where the 
command console designates a con- 
trol function and transmits a 
message. Each control console con- 
tains a ultrasonic receiver. In the pic- 
ture this is the metallic cylindrical 
component with the two protruding 
pins and shielded cable soldered on 
them. The BSR X-10 system facilitates 
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Now, compare sound capabilities. 
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built-in speaker. With the optional audio/ 
digital recorder, you can add Atari's 
unique Talk & Teach” Educational System 
cassettes. 

Heres the clincher: Solid state (ROM) 
software. For home management, busi- 
ness and entertainment. Or just plug 
in an Atari ТОК BASIC or Assembler 
language cartridge and the full power 
of the computer is in your hands. 

Memory? 8K expandable to 16K. 
And that's just for the ATARI 400 at a 
suggested retail of only $549.99. 

The ATARI" 800" gives you all 
that and much more. 

User-installable memory to 
48K. А full-stroke keyboard. 


With.a high-speed serial 1/0 port 
that allows you to add a whole family 
of smart peripherals. Including up to 
four individually accessible disk drives. 
And a high speed dot-matrix impact 
printer. And, the Atari Program Recorder 
is included with the 800 system. 
Suggested retail price for the 
ATARI 800 (including recorder) is 
$999.99. 


Make your own comparison wher- 
ever personal Computers are sold. 
Or, send for a free chart that 
compares the built-in features 
of the ATARI 400 and 800 


ATARI to other leading personal 
computers. 


PERSONAL COMPUTER SYSTEMS 


1265 Borregas Ave. Dept. C, Sunnyvale, California 94086. Call toll-free 800-538-854 7 
(in Calif. 800-672-1404) for the name of your nearest Atari retailer. 


Photo 3: Oscilloscope picture о) 
command-control console transmission 
on the AC line. (Photo courtesy of Mark 
Scheffler.) 


Photo 4: Handheld cordless controller 
showing top and internal circuitry. 


remote channel and function selection 
through а handheld ultrasonic 
transmitter. This unit is shown in 
photo 4 and diagrammed in figure 1c. 

When a key is pressed, it is encoded 
and transmitted as a series of 40 kHz 
tone bursts. The command console, 
receiving this information through its 
ultrasonic receiver section, takes this 
data as if a button had been pushed 
on the command console. It then adds 
the house code and simultaneously 
transmits the command message over 
the house wiring. 

The receiver part of the system is 
also quite sophisticated, considering 
that each receiver costs less than $15. 
These receivers, shown in photos 5 
and 6, can be placed virtually 
anywhere. Ап overhead light can be 
accommodated by replacing the stan- 
dard on/off wall switch with a wall- 
switch module. Ап appliance such as 
a dehumidifier is controlled through 
an appliance module. 

АП receivers are basically the same. 
А block diagram of an appliance 
module is shown in figure 1b. The 
receiver section monitors the AC line 
waiting for a coded message cor- 
responding to its unique house (À 
thru P) and unit device (1 of 16) code. 
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Figure 1: Block diagrams of the integral parts of the BSR X-10. The block diagram for 
the control console is given in figure 1a, the appliance module in figure Ib, and the 


remote control transmitter in figure 1c. 


To turn on channel 10, simply press 
“10” and then the “ON” button 
sequentially, When the appliance 
module activates, it sounds like a 
relay engaging. In actuality, BSR uses 
an inexpensive solenoid to operate a 
15 A push-button Microswitch. 

The lamp and wall-switch modules 
use a triac instead of this pseudo- 
relay. Unlike the appliance module, 


which only operates as an on/off 
switch, these units have the addi- 
tional ability to automatically 
brighten or dim when the correspon- 
ding function buttons are pressed on 
the command console. Finally, all 
receivers can be locally activated 
without the command console. To 
turn on a light or motor, simply flip 
the power switch from on to off and 
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Photo 5: The wall switch module replaces standard wall switch and allows remote соп- 
trol. Two slotted-top rotary switches under the switch lever are for setting house and 


device codes. 


Photo 6: The appliance module. 


back to on again. This automatically 
triggers the receiver module into an 
on condition. 


Controlling the BSR X-10 

When I first started using the BSR 
X-10, I could hardly believe its ver- 
satility and low cost. The only pro- 
blem is that operation of the BSR 
Х-10 is completely manual. The only 
way to use the control receivers is 
through the command console or 
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ultrasonic transmitter and by 
physically pressing the buttons. 

I would not say that I have a never- 
say-die attitude, but considering my 
original security system, with an 
average cost of $250 per AC output 
channel, my future computer- 
controlled house depended heavily on 
less expensive input/output (МО). It 
was absolutely necessary to find some 
method of utilizing the control 
receivers. 


Three possible solutions came to 
mind: 


@ Directly synthesize the command- 
console waveform and transmit it 
directly onto the AC line. 

ө Brute force contact closure—at- 
tach either relays or comple- 
mentary-metal-oxide semiconduc- 
tor (CMOS) switches in parallel 
with the push buttons and activate 
the relays from the computer. 

Ө Synthesize the waveform from the 
ultrasonic controller and let the 
computer “talk” to the command 
console. 


Simulating the command-console 
output sounds simple in theory. (This 
is somewhat like estimating software 
costs.) Simulating the device-control 
code and using it to modulate a 120 
kHz carrier frequency leads to con- 
tact with a hostile environment. The 
output from the computer must be 
attached to the AC line. This requires 
isolation through either transformers 
or optoisolators, plus many discrete 
components to properly match impe- 
dances. It is a shame to reinvent the 
wheel when BSR has already designed 
such an effective transmission 
system. Although possible in theory, 
this approach is too messy to warrant 
further consideration. 

The second alternative is brute 
force. This can usually work, but you 
must be careful. In essence this 
method entails wiring relays or 
CMOS switches across the push but- 
tons and remotely, but still mechani- 
cally or electronically, closing the 
contacts corresponding to а parti- 
cular button. Figure 2a illustrates the 
keypad connections for both the com- 
mand console and cordless controller, 
The configuration is a 3 by 8 scanning 
matrix. To turn on channel 6, simply 
short pins 28 and 18 together. 
Likewise, “dim” would be pins 25 and 
23. While twenty-two separate single- 
pole, single-throw switches could be 
used, figure 2b demonstrates an easier 
alternative. 

Two CMOS switches can be used 
in combination with the ultrasonic 
controller to provide this capability. 
Connected to 5 bits of a latched 
parallel output port, the two inte- 
grated circuits channel the appro- 
priate lines together. To turn on 
channel 12, a row-select code of 
binary 001 would be set on B2, B1, 
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Figure 2: The keyboard in the BSR X-10 command console and remote control unit is 
connected to a custom LS] integrated circuit. Figure 2a shows the keyboard in relation 
to lines coming from the BSR custom integrated circuit. The functional schematic in 
figure 2b could be used to replace the keyboard with an I/O port. 


and BO, respectively, and a column- 
select code of binary 10 would be set 
on B4 and B3. The ON key would be 
a code of 11100 for bits B4 thru BO, 
for example. 

The circuit of figure 2b will work 
only with the handheld battery- 
controlled unit, The command-con- 
sole electronics, which run on —20 V, 
can use the same logical concept, but 
relays must be substituted for the 
CMOS switches, The command con- 
sole is not isolated and its electronics 
are floating at 120 VAC. To be totally 
safe, it is best not to bother with it. 

Hardwiring to the handheld unit 
keyboard will work, but it also has 
some detrimental features. In opera- 
tion, the ultrasonic unit consumes an 
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average of 30 mA, while peak cur- 
rents are about 100 mA. Alkaline bat- 
teries are a must. Short of direct con- 
nection to the computer's power sup- 
ply through a 9 V regulator, there is 
always the hazard of battery brown- 
out. If I were depending upon this 
system, I would not have a critical 
component powered by battery. 


Talking to the BSR X-10 

The sensible alternative is to con- 
struct an interface that facilitates 
cordless communication between the 
computer and the BSR X-10 com- 
mand controller. Safety is the 
primary consideration. There is no 
hazard in using the controller or 
receivers as long as their cases are 


intact. The BSR X-10 is Underwriters' 
Laboratories listed. Attachments be- 
tween the computer and the com- 
mand module must be done carefully 
and only by experienced people. By 
maintaining the structural integrity of 
the components, you are not limited 
to use with the computer. The com- 
mand console can be moved around 
the house, and it is placed within 
range of the computer only when 
automatic control is desired. 

Practical accomplishment of this 
goal is achieved using the ultrasonic 
receiver found within the command 
module. Ап interface is constructed 
that formats function codes into 
message strings; these strings are 
transmitted to the command console 
as 40 kHz pulses. In essence, the inter- 
face simulates the activity of a 
cordless-controller unit. 

Figure 3 describes in detail the com- 
munication between the two sub- 
system components. Each of the 
twenty-two buttons has a unique 
5-bit code (listed in table 1). For 
example, channel 5 has a code of 
00010 with respect to bit positions 
D8, D4, D2, D1, and F. The ALL 
LIGHTS ON key generates the code 
00011. 

The actual message that communi- 
cates this selection is approximately 
100 ms long and is composed of thir- 
teen 8 ms segments. Each segment 
consists of a burst of 40 kHz directed 
to an ultrasonic transducer. Data is 
pulse-width modulated. A logic 1 is a 
4 ms burst and a logic 0 is а 1.2 ms 
burst. 

To signify channel 5, the interface 
first sends a start bit to alert the 
receiver of the pending message 
transmission. This is a 40 kHz tone 
for 4 ms. Next, the 5-bit selection 
code is sequentially transmitted as a 
series of 1.2 and 4 ms bursts of 40 
kHz. This is followed by transmission 
of the logical inversion of the 5-bit 
selection code and a 16 ms end-of- 
message tone. All messages use the 
same format; only the 5-bit selection 
code varies. 

Figure 4 is an interface specifically 
designed to send this message and 
facilitate wireless remote control. 
Incorporating complete circuitry for 
address decoding and data storage, it 
appears to the computer as a single 
output port. Turning on the table 
lamp is as simple as sending a 1-byte 
output to the interface port. Ав with 


Good 
through 
the 

805 


Тһе 16-bit micros are coming — fast! 


1980 will be the year of the 16-bit microprocessor. With their 
increased speed, with their expanded instruction sets which 
dramatically simplify programming, and with the sophisticated 
languages and operating systems their architectures support, the 16- 
bit micros promise a many-fold increase in computing power. Here at 
Seattle Computer, we have been shipping our 8086 CPU card since 
early November, but this is just the beginning for us. We plan to 
augment the capabilities of our B086 with sophisticaled new hardware 
for the disk and for serial communications, and with our new interrupt- 
driven, multi-user disk operating system. All will be introduced by mid- 
year. Not that we are alone in the 16-bit world — Microsoft BASIC is 
available now for the 8086, with other languages in the works. Several 
other firms have announced or are developing 8086 CPU cards, and 
по doubt systems using the 28000 ог 68000 will appear by the end of 
the year. 


8/16 Fully Meets IEEE Standard 


The 8/16 was designed to be in full compliance with the proposed 
IEEE Standard for the 5-100 Bus. This Standard defines extensions 
which allow 16 data bits and 24 address bits while maintaining 
compatibility with the original bus. The 8/16 fully implements these 
extensions, and thus can be expected to interface smoothly with these 
new 16-bit machines. 


How it works. . . 

The 8/16 chooses a data path width of 8 or 16 bits by sampling the 
newly-defined bus line over which the "Sixteen Request" signai is 
sent. All 16-bit processors will use this signal. if itis present, the 8/16 
organizes itself as 8K by 16 bits. If itis absent, the 8/16 is 16K by 8 bits 
wide, just like any other 8-bit memory. Thus data path width selection 
is automatic. 


Write or check reader service 
card for information about our 
other 8086 products 


Circle 21 on Inquiry card. 
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16K НАМ for both 8-bit 
and 16-bit S-100 systems 


For your 8-bit machine. . . 


To use the 8/16 in your 8-bit machine, ай you need to do is set the 
address of the board оп its DIP switches and plug it into your 
computer. The 8/16 offers "extended addressing" as proposed by the 
IEEE, which is an alternative to "bank select" in opening adress space 
beyond 64K. With extended addressing, memory can appear as a 
smooth, continuous block of up to 16 megabytes, any of which can ba 
accessed at any time. This contrasts with bank setect in which blocks 
of up to 64K are switched on and off by special software. If your system 
does not provide the 8 extra address lines required for extended 
addressing, this feature may be disabled and the extra lines ignored at 
ihe flip of а switch. The 8/16 is fully static so there is no need for 
concern over clocks or in applications using DMA. Our current one- 
year reliability on similar boards is 98% so you can expect years of 
trouble-free service from your 8/16. 


.. and then 16-bits 


This is what the board was designed for. Itis guaranteed to run with 
our 8086 CPU set when the clock is at 8 Mhz. As it was designed to the 
IEEE Standard, there should be no trouble interfacing to any 
manufacturer's CPU. 


To order... 


There are two ways to go. Check with your local dealer. If he does 
not have the 8/16 in stock, he can order it and have it for you in a few 
days. Or, you can order direct from the factory for $525. Bank cards, 
CODs okay. There is a 10-day return privilege on factory orders. All 
boards are guaranteed for one year — both parts and labor. Available 
from stock. 


Seattle Computer Products, Inc. 


1114 Industry Drive, Seattle, WA. 98188 
(206) 575-1830 
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COMPLETE MESSAGE -------------------- 


START OF MESSAGE 


a (LOGIC 1) 


ра 04 02 01 Е 08 | ра па-- 
— Bms — EACH DIVISION IS Bms — 24тз I— 
40 kHz 
D OR F | 40kHz | | D OR Р Д 
LOGIC "1" LOGIC "0" 
4ms I— | 
ams ms 
OUTPUT PORT BITS INTERFACE FUNCTIONS 
BO —_———— F 
Bl 01 
в2 р2 
B3 D4 
Ba D8 
B5 N/C 
B6 N/C 
B? TRANSDUCER OUTPUT ENABLE 


Figure 3: Description of coded message sent from the cordless controller to the command console via ultrasonic communication. The 


necessary codes are shown in table 1. 


the majority of my designs, it is both 
processor and speed independent. It 
works equally well in BASIC or 
assembly language programs. Con- 
nected to port 9 (as in my example 
software), turning on a table lamp or 
the hall lights in BASIC is a one-line 
command, ОПТ 9,5 (from the code 
list of table 1). Turning it off is simply 
OUT 9,7. 

The circuit will work on virtually 
any computer, although the pin 
designations in figure 4 refer speci- 
fically to the Radio Shack TRS-80 
Model I. All connections are made 
directly to the computer address and 
data buses. In the TRS-80 this is done 
through the expansion connector. In 
a computer such as an Apple II, the 
circuit could be built to plug directly 
into the back-plane connector or to 
be connected by a ribbon cable. 

The electronics can be divided into 
three subsystems: port latch and 
address decoding, pseudo pulse- 
width modulator, and message 
serializer. Photo 7 illustrates the pro- 
totype of figure 4. 
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ICs 9 thru 13 make up the address 
decoding and data latch. For a 
TRS-80, І have arbitrarily chosen an 
address of 127 decimal (in my soft- 
ware examples, I use port 9). When 


the address bus and OUT line (cor- 
responding to I/O WRITE on some 
systems) indicate execution of an out- 
put command, the contents of the 
data bus are stored in ICs 11 and 12. 


CHANNEL NUMBER BINARY CODE DECIMAL OUTPUT TO 
OR FUNCTION 08 04 D2 01 F INTERFACE CIRCUIT 


ось-ось GO no 2 


-= O000CG3=]0 000444 4 0000——4 
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Table 1; Cordless controller push-button codes and decimal equivalents. 


For years many small business system buyers 
thought that in order to get “real” performance 
and enough storage to be a “real” business system 
they would have to sacrifice the family jewels. 

But with the introduction of the Smoke Signal 
Chieftain series office computers a lot of people’s 
minds have been changed. 

Because we designed the highly reliable 
Chieftain small business system with the most 
innovative combination of performance and effi- 
ciency around. 

At your fingertips there are 64,000 characters 
of random access memory and you can address 
anywhere from 740,000 characters to 2 million 
characters with Smoke Signals’s new double den- 
sity controller. For larger concerns, there’s a 20M 
byte hard disk available. 

At a time when other small computer manu- 
facturers tell you “you’re on your own”, Smoke 
Signal offers an abundance of easy-to-use software 
programs such as order entry, inventory control. 


кә тез ah umma 


accounts receivable, invoice entry, payroll, word 
processing and much, much more. There’s BASIC, 
COBOL and FORTRAN — even a multi-user BOS 
(Business Operating System) that allows for 
numerous users simultaneously. 

Chieftain systems y 
starting at under $200.00 3, 
per month display рег- 
formance on par with sys- 
tems costing twice to 
three times as much. 

So call (213) 889-9340 
for your nearest autho- 
rized Smoke Signal dealer — he'll be glad to 
demonstrate the Chieftain’s high reliability and 
ease of operation. 


For dealers only, circle 22. 
All other inquiries, сігсіе 63. 
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Photo 7: Prototype of the circuit shown in figure 4. The ultrasonic transducer is remote- 
ly located, and ICs 9, 10, 11, 12, and 13 are contained on another board. 


Bits O thru 4 will contain the function dress decoding and output ports, I 
code (from table 1) and bit 7 is used to refer you to Ciarcia's Circuit Cellar 
turn the transmitter output on and from BYTE Books and the article en- 
off. For further information on ad- titled "Memory Mapped I/O," which 


Make your own interface easily 
for Apple Il' and Superkim' with 


Vector 4609 Universal Plugbord! 


24 TREE aet ERTER 
A EAA ЧИЛИНИН ЕЕЕ |- 8 


tr 
Ж АЧА EE ELL Ls 
a RRRAR SARA RRR EE 


ТЕ TY. 8 Extended length! Extra E 
HIGH CAPACITY: Mo interference. 
22 16-pin DIPs ог 2 40-ріп plus 18 
sixteen-pin DIPs. 


VERSATILE В Quick solder mounting of any ІС 
sockets, 


| Wrap wire or solder, 


‚1 inch grid; .042 inch diameter holes. 
@ Hot tinned 2 ounce copper power 


Ф Extra 1/0 connector—gold plated. around bises hathro TC leads 


Р for easy connection, 
Исі? Glečltonie Company 
12460 Gladstone AVETE! кайгы California 91342 
phone {213) 365-9661, TWX (910) 496-1539 
| T. M. APPLE COMPUTER, Inc. 680679 2) T. M. MICROPRODUCTS 
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first appeared in the November 1977 
BYTE, page 10. 

[n figure 4, the 5-bit function code, 
as well as its logical inversion, are 
attached to a 16-to-1 multiplexer, 
ІСІ, As the 4-bit counter ІС? in- 
crements, each of the input lines of 
the multiplexer is sequentially routed 
to the output, pin 10. With address 
position 0 permanently tied high and 
the next ten addresses wired as 
function-code inputs, the output of 
ІСІ will reflect the first eleven 8 ms 
message segments. 

ICs 3, 5, 6, and 8 act as a digital 
modulator. If the output of IC1 pin 10 
is a logic 1 (such as the start bit), a 4 
ms burst of 40 kHz will be routed 
through ІС5 and appear at pin 6. А 
logic O on pin 10 results in a 1.2 ms 
burst. The timing of these events is 
rather critical. The rate of clock one 
(IC8d) should be as close to 125 Hz as 
possible (8 ms period), and clock two 
(IC8e and IC8f) should be similarly 
set to 40 kHz. Use potentiometer R1 


As of the writing of this article, 
Mountain Hardware Inc (300 
Harvey West Blvd, Santa Cruz СА 
95060) has announced a plug-in 
card for the Apple II that, like the 
control card described in this arti- 
cle, transmits to the BSR X-10 
Command Console. In addition, 
the company offers control softs 
ware tailored to the Apple П with 
at least 32 К bytes of program- 
mable memory. Cost of the unit is 
$189 for the controller board alone 
and $279 for the controller board, 
the Х-10 Command Console, and 
three remote modules. 


The following items are available 
from: 
The Micromint Inc 
917 Midway 
Woodmere NY 11598 
Telephone: (516) 374-6793 


1, Assembled and tested interface 
board and plastic encase $79.50 

2. Cable and connector for 
TRS-80 $14.95 

3. Cable and adapter board for 

4 

5 


Apple II $29.95 
Cable and adapter board for 
5-100 bus $34.95 
0.5 A power supply 99,95 


New York residents please add 7% 
sales tax. 
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TRS-80 EXPANSION 


CONNECTOR _ са 
(om NUMBERS 741.575 
20> 
124-> 
28> 
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TR 89 
TRANSDUCER 
40k Hz 


DATA 
BUS 


D3 
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01 
DO 


26> 
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30> 
о! 
DECODING SET 


ees sod FOR OUT 127 
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Saat. лр 7404 7 | 
Gi | E b 1451 А 7 Figure 4: Ап interface between the computer and the wireless 
| | | 11 В P. remote control. Control of AC appliances is as simple as a single 
| 5 7404 S BASIC command. Potentionmeter КІ is set for 4 ms, R2 is set 
A0 [225 қ DHD wl NS " 741502 7 for 1.2 ms, and R3 is set for 40 kHz. The output transducer is 
| | ^ 741530 7 typically а MASSA Products TR-89 set for 40 kHz center fre- 
ИИ Э 5 quency. A 23 kHz transducer should not be used. The effective 
bit dar range is 20 feet. The circuit requires approximately 300 mA at 
74LS04 7 я ; : 
E --5 V. Pin designations are for the TRS-80. 
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Р.П. Bax 11174, Honolulu, Hawaii 96828 
Telephone (808) 734-5801 
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EET 


REAL-TIME 
(OPTIONAL) 


COMMAND 
MODULE 


nH 


м, 


MICROCOMPUTER 
(APPLE, ТН5-80 
ETC. 


WIRELESS 

REMOTE CONTROL 
INTERFACE 
(FIGURE 4) 


40kHz 
TRANSDUCER 


1 TO 20 FEET 


TYPICAL PLACEMENT OF 16 
RECEIVERS AROUND THE HOME 


#1 CIRCUIT CELLAR 
ACCESSORIES PLUG 
CIRCUIT CELLAR] |y #2 
TABLE LAMP 
#3 CIRCUIT CELLAR 
STAIR CASE 
CIRCUIT CELLAR #4 
HALL LIGHT 
#5 ‚м | MASTER BEDROOM 
TABLE LAMP 
SPARE BEDROOM | *6 
LIGHT T 
+? ан STEREO 
GARAGE CAR #8 
HEATER 
#9 ws PORCH LIGHT 
АҚ се DEHUMIDIFIER | AM | 910 
arithmetic 
radix Tun #11 MASTER BEDROOM 
ТУ 
OUTSIDE #12 
LIGHT #2 
#13 OUTSIDE 
LIGHT #2 
OUTSIDE #14 
LIGHT #3 
#15 GARAGE 
LIGHT 
KITCHEN| LM | #16 
| (М- LAMP MODULE 
EXISTING 115 VAC WS- WALL SWITCH 


HOUSE WIRING 


connected over the house wiring. 


to set the monostable multivibrator 
(or one-shot) ICóa to a period of 4 
ms. Use R2 to set the one-shot ICób to 
1.2 ms. 

The output of IC5 should generate 
the first eleven segments of the 
message. ІС2, using the same tech- 
nique as IC1, adds a 16 ms end-of- 
message tone burst as segments 12 
and 13. The message is repeated in 24 
ms as the counter (IC7) loops to 0. It 
will send the same data as long as the 
contents of ICs 11 and 12 have not 
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AM- APPLIANCE MODULE 


Figure 5: А typical application of the wireless remote control. All of the modules are 


changed and the output-enable line 
has not been brought high. 

All of the components (except pos- 
sibly the 40 kHz transducers) are 
readily available. Low-power Schott- 
ky transistor-transistor logic (TTL) 
devices should be used where speci- 
fied to properly interface with the 
TRS-80 or similar low-power bus 
systems. 

One further note for prospective 
TRS-80 circuit builders. To use this 


Text continued on page 48 
Listing 1 on page 46 


Fully compatible with (һе 55-50 bus — | 


requiring no modification of the mother 
board, memory oy 17О` si6ts- —. the 
SBC/9" is also ә complete, single- 
board control computer with its own 
ROM operating] system, _ ВАМ, 
peripheral ports and a full-range baud 


clock generator. 


6809 PROCESSING POWER! 
The Percom SBC/9 . 


Only $199.95. 


Make the SBC/9' the heart of your computer and put to work 
the most outstanding microprocessor available, the 6809. 


Ihe Mighty 6809 
Featuring more addressing modes 
than any other eight-bit processor, 
position-independent coding, special 
16-bit instructions, efficient argu- 
ment-passing calls, autoincrement/ 
autodecrement and more, it's no won- 
der the 6809 has been called the "pro- 
grammers dream machine." 
Moreover, with the 6809 you get a 
microprocessor whose programs typ- 
ically use only one-half to two-thirds as 
much RAM space as required for 6800 
systems, and run faster besides. — 
And to complement the extraordi- 
nary 6809, the Percom design team 
has developed РБҮМОМ”, an extraor- 
dinary 6809 operating system for the 
SBC/9". 
PSYMON" — Percom SYstem MONitor 
Although PSYMON" includes a full 
complement of operating system 
commands and 15 externally callable 


"trademark of Percom Data Company, Inc 


utilities, what really sets PSYMON" 
apart is its easy hardware adaptability 
and command extensibility. 

For hardware interfacing, you 
merely use simple, specific device 
driver routines that reference a table of 

arameters called a Device Control 

lock (DCB). Using this technique, in- 
terfacing routines are independent of 
the operating system. 

The basic PSYMON™ command 
repertoire may be readily enhanced or 
modified. When PSYMON" first re- 
ceives system control, it initializes its 
RAM area, configures its console and 
then 'looks ahead' for an optional sec- 
ond ROM which you install in a socket 
ри оп the SBC/9" card. This 

OM contains your own routines that 
may alter PSYMON™ pointers and 
either subtly or radically modify the 
PSYMON™ command set. If a second 
ROM is not installed, control returns 


immediately to PSYMON” 


(DERCOM 


PERGOM DATA COMPANY. INC. 
РИ М. KIRBY GARLAND, TEXAS 75042 
(214) 272-4421 


Percom ‘peripherals for personal computing’ 


¢ Provision for multi-address, 8-bit bidirec- 
tional parallel 1/О data lines for interfac- 
ing to devices such as an encoded 
keyboard. 


A serial interface Reader Control output 

for a cassette, tape punch/reader or siml- 

lar device. 

An intelligent data bus: multi-level data 

bus decoding that allows multiprocess- 

ing and bus multiplexing of other bus 

masters. 

Extended address line capability — ac- 

commodating up to 16 megabytes of 

memory — that does not disable the on- 

board baud rate clock or require addi- 

tional hardware in 1/О slots. 

On-board devices which are fully de- 

coded so that off-card devices may use 

adjoining memory space. 

rally buffered address, control and data 
nes. 


* 


Ф 


e SBC/9" complete with PSYMON"in 
ROM, 1K of RAM and a comprehensive 


t 


To place an order or request additional literature | 


call toll-free 1-800-527-1592. For technical infor- 
mation call (214) 272-3421. Orders may be paid by 
check, money order, COD or charged to a VISA or 
Master Charge account. Texas residents must add 


5% sales tax. 
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PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 


Welcome to Percom’s Wide World 


$$-50 Bus LFD-400™ and LFD-800™ Systems 


Each LFD mini-disk storage system 
includes: 
е drives with integral power 
supplies in an enamel-finished 
enclosure 
® acontroller/interface with ROM 
operating system plus extra ROM 
capacity 
® an interconnecting cable 
е a comprehensive 80-page users 


manual 
= " Circle 26 on пау сага. 
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Low-Cost Mini-Disk Storage in the Size You Want. 
Percom LFD mini-disk drive йө ақан end n ры ж. 
і and the LFD- and - 19 systems | 
systems are Supplied complete. are available in 1-, 2- and 3-drive | гын HIM 
а y tO plug ; configurations. The -400, -400EX drives а 
they arrive. You don't even have store 102K bytes о formatted data on ше Е E 
to buy extra memory. Moreover,  40-гаск disks, and data may be stored on Е ЕН E 
software support ranges from ашы Shae sock tte ds, 224); Ры» ZF Te 
ves store es ol lorma ata 
assembly language program 2n TF imc diae j Hii! РЕ ig 
development aids to high-speed The LFD-1000 systems (not pictured) "E5135 
disk operating systems and have Gual-drive units wich зім ӘБЖ ІН 
1 i ytes on-line. e - con er К | 
business application programs. accommodates two drive systems so that =" Қ 
а user тау һауе as much as 1.6М bytes 77 own 
Mini-disk storage system prices: gon. ! 
1-DRIVE 2-DRIVE 3-DRIVE 
MODEL SYSTEM SYSTEM SYSTEM 
For the SS-50 Bus: 
LFD-400™ $ 599.95 $ 999.95 $1399.95 
LFD-800” 895.95 1549.95 2195.95 ais 
For the ЕХОВсіѕег" Bus: ce 
LFD-400EX™ $ 649.95 $1049.95 $1449.95 „>= 
LFD-BOOEX™ 945.95 1599.95 2245.95 - 
LFD-1000 (dual) $2495.00 (quad) $4950.00 art EXORciser* Bus LFD-400EX:» -800EX™ Systems 
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e Interface to dala terminal and two cassette recorders 
with a unit only 1/10 the size of SWTP's AC-30. 

e Select 30, 60 or 120 bytes per second cassette 
interfacing; 300, 600 or 1200 baud data terminal 


Nr ?N 


m 


L 


interfacing. 
ua | о Optional mod kits make CIS-30-- work with any 
microcomputer. (Рог MITS 680b, ask for Tech Мето 
Circle 241 on inquiry card. ТМ-С15-30---09.) 
Upgrade to 6809 Computing Power. Only $69.95 а ote 
Although designed with the SWTP 6800 owner in DIP header, and re-inserting the original dela: bu may be accomplished with 6800 
mind, this upgrade adapter may also be used with components. Also available for your upgraded P ^ prope Й РАНЫ 
most other 6800 and 6802 MPUs. The adapter is system is PSYMON™ (Percom SYslem MONitor), i Mtas s instruction Дек АБО S allatis: Ты 
supplied assembled and tested, and includes the the operating system for the Percom 6809 Casselle, Remote Control Kit (for program contro! ol 
6809 IC, а crystal, other essential components and single-board computer. PSYMON™ on 2716 ROM recorders), IC Socket Kit, MITS 680b mod documentation 
user instructions. Restore your original system by costs only $69.95. On diskette (source and object and Universal Adapler Kit (converts CIS-30-- for use with 


merely unplugging the adapter and a wire-jumpered files), only $29.95. any computer). 


of 6800 Microcomputing. 


6800/6809 SOFTWARE 

System Software 
6800 Symbolic Assembler — Specify assembly options 
al time of assembly with this symbolic assembler. Source 
lisling on diskette ..,...................... $29.95 
Super BASIC —a 12K extended random access disk BASIC 
lor the 6800 and 6809. Supports 44 commands and 31 func- 
lions. Interprets programs written in both SWTP 8K BASIC 
us 2.0, 2.2 & 2.3) and Super BASIC. Features: 9-digil 

CD arithmetic, Print Using and Linput commands, and much 
ал ТИ „кыз же же азыл $49.95 
TOUCHUP™ — Modifies TSC’s Text Editor and Text Pro- 
cessor for Percom mini-disk drive operation. Supplied on 
diskette complete with source listing ............ $17.95 
Operating Systems 
INDEX™ — This easy-to-use disk-operating and file man- 
agement system for 6800 microcomputers is fast. VO devices 
are serviced by Interrupt request. INDEX™ accesses peripherals 
the same as disk files — new devices may be added without 
changing Ihe operating system. Other features: unlimited 
number af DOS commands may be added» over 60 system 
entry points • display only those files al or above user-specilied 
file activity level • versions available for SWTP MF-68, Smoke's 
BFD-68 and Motorola's EXORciser*. Рисе........ $99.95 
MINIDOS-PLUSX™ — An extension of the original 
MINIDOS'* for LFD-400™ mini-disk systems, MINIDOS- 
PLUSX™ manipulates liles by six-characler names. Supports 
up to 31 files. Resident commands include Initialize, Save, 
Allocate, Load, Files (directory list), Rename and Delete. 
Supplied on 2708 ROM with a minidiskette that includes 
transient utilities such as Copy, Backup, Create, Pack and Print 
п а. eer en TIS. $34.95. 
PSYMON™ — Percom SYstem MONitor for the Percom 
single-board/SS-50-bus-compalible 6809 computer accom- 
modales user's application programs with any mix of peripher- 
als without modifying programs. PSYMON™ also features 
characler echoing 10 devices other than the communicating 
device, sophisticated пози and memory dump routines and 
more. Price (оп 2716 НОМ).................. 9.95. 
WINDEX™ — Described in detail elsewhere on this page. 
Business Programs 
General Ledger — For 6800/6809 computers using Per- 
сот LFD mini-disk storage systems. Requires little or по 
knowledge of bookkeeping because the operator is prompted 
with non-technical questions during data entry. General Ledger 
updates account balances immediately — in real time, and will 
print financial slatements immediately after journal entries. User 
Selects and assigns own account numbers; tailors financial 
statements іо firm's particular needs. Provides audit trail. Runs 
under Percom Super BASIC. Requires 24K bytes of RAM. 
— on minidiskelte with a comprehensive users nani 
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"uae — This general purpose dala base manager is 
written in Percom Super BASIC. Works wth 6800/6809 com- 
puters using Percom LFD-400™ mini-disk drive storage Sys- 
lems. FINDER™ allows user to define and access records using 
his own terminology — customize file structures to specitic 
needs. Basic commands afe New, Change, Delete, Find and 
Pack. Add up to three user-defined commands. FINDER plus 
Super BASIC require 24K bytes of RAM. Supplied on minidisk- 
elle wilh a users manual. Price ................ $99.95 
Mailing List Processor — Powerlul search, sort, create 
and update capability plus ability to store 700 addresses per 
minidiskette make this list pr КЕ or efficient and easy to use. 
Runs under Percom Super BASIC. Requires 24K bytes of RAM. 
Supplied on minidiskette with a users manual. Price $99.95. 


From the Software Works 


=e and debugging programs for 6800 uCs on disk- 
elte: 


Disassembler/Source Generator ............... $30.95 
Reloc'tng Disas'mbir/ Segmented Text Gen ........ $40.95 
Disassembler/ Trace ........................ $25.95 
Support Relocator Ргодгат ................... $25.95 
Relocating Assembler Linking Loader ........... $59.95 


SmithBUG* * (2716 EPROM) 


Va-Price Special on Hemenway Software! 
7 


СР/ 68: disk operating system ............... $ 499 

STRUBAL-- $ compiler............. ЕМРЕ УЧР: $124.97 
ЕЛО ro Ae $ 19.97 
MACRO-Relocating Assembler ............... $ 39.97 
Linkage Editor (LNKEDT68) ......... ...... ‚$ 24,97 
Cross Relerence ШІШу..................... $ 14,97 
ГЕНЕ = 


Circle 245 on inquiry card. 


Hrademark af Pereom Data Company, Inc. 

* trademark of Motorola Corporation 

tTredemark of Hemenway Associates Company 
"пиву is а trademark о! the Software Works Company 


And 'looking into' is just what 
you do with the Electric 
Window? as you peer right 
into memory space where 
characters are being input 
and manipulated. Display 

is memory-resident, 
programmable and generates 
up to 24 80-character lines. 
Other features include: 

• standard character 
generator plus provision for 
optional special character 
generator 

* dual intensity, high-lighting 
alphanumeric display 

* scrolling by a programmable 
register • programmable 
display positioning 

* programmable interlaced or 
non-interlaced scan 


* descenders on lower case 
letters * users manual with 


| 
| 
L| 
| 
| 
ч 


The Electric Window. ® | белі. 
Worth Looking Into. $249.98" 


WINDEX® is a fast video display driver program for 
the Electric Window™. WINDEX™ also features: 
program and keyboard control of character 
generators • displayable control characters — under 
program control + automatic scrolling * a driver 
routine for the parallel input keyboard feature of the 
Percom 6809 Single-Board Computer, the SBC/939 
* auto- ag el ү АЗА, Br іһе ae operating 
system for the rices: version: 
application instructions and $39.95; LFD-400@ compatible diskette (source and 
listing of WINDEX™ driver. object files): $29.95. Circle 243 on inquiry card. 


Now Available! the SBC/9 MPU/Control Computer 


(Single-Board-Computer/6809) — stands alone as a control computer, but also 
compatible with the 55-50 bus for use as an MPU card. Includes PSYMON** (Percom 
SYstem MONitor) in a 1K ROM and provides for additional 1K of ROM. Also includes 1K 
of RAM. Features: Super Port — provision for multi-address, 8-bit bidirectional data 
lines • an intelligent data bus for multi-level data bus decoding • an on-board 110-baud 
to 19.2 kbaud clock generator * extended address capability — to 16 megabytes — 
without disabling baud clock or adding hardware. And much more. Supplied with 
PSYMON® and comprehensive users manual. Ргісе..................... $199.95. 
See full page ad elsewhere in this magazine for all of the SBC/Q™ features. Circle #244. 


Full Feature Prototyping PC Boards 


All of the features needed for rapid, 
straightforward circuit pete Use 
14-, 16-, 24- and 40-pin DIP sockets 


+ 55-50 bus card accommodates 34- and 
50-ріп ribbon connectors on top edge, 
10-pin Molex connector on side edge « VO 
card accommodates 34-pin ribbon 
connector and 12-ріп Molex ап top edge 


1/0 Bus Card: $14.95 


e VO card is 1-% inches higher than 
SWTP VO card = interdigitated power 
conductors « contacts for power PAIS 
and distributed capacitance D pss n 

* use wire wrap, wiring pencil ог solder 
wiring * tin-lead plating over 2-02 copper ` 
conductors wets quickly, solders easily 

* FR4-G10 epoxy-glass substrate. 


$$-50 Bus Card: $24.95 Circle 246 on inquiry card. 


PERCOM 


To place an order or request additional literature call toll- 
free 1-800-527-1592. For technical information call (214) 
212-3421, Orders may be paid by check, money order, COD or 
charged to a VISA or Master Charge account. Texas residents 
must add 5% sales tax. 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 


PERCOM EAA COMPANY, „МС, 


211 м KIRB 
тб 272: An 


Listing 1: Demonstration program for the Sears Home Control System. 


LIST 


909 КЕМ THIS FROGRKAM ALE OWS UTRECT COMPUTER CONTRO OVER THE SEARS HOME ГОМТКОІ, SYSTEM 
92 КЕМ 

74 КЕМ COPYRIGHT 1979 STEVEN А. СТАКСТА 

94 REM 

98 КЕМ 

109 REM SET UF TABLE QF CHANNEL ‘OUTPUT CORES 

105 FILM 04203299620) 

110 ПЛАТА 12728 2492092718 10726914930 

115 DATA 62227091698 %24 

120 FOR Х=1 TO 16 

125 READ CCX) КЕМ СЕХ) IS CHANNEL NUMBER 

130 NEXT X 

135 GOSUB 200 :60Т0 300 

190 КЕМ 

195 КЕМ 

200 PRINT 'CURRENT STATUS IS ;" 

205 FOR X=1 TO 14 

210 PRINT “CHANNEL "ХУ" IS "% {IF 9(Х) =1 THEN ҒКІМТ "ОМ" ELSE PRINT* OFF" 
220 NEXT X 

225 RETURN 

300 PRINT "DO YOU WANT TO CLEAR ALL OUTPUTS TO START*"?INPLT A$ 

305 IF A$="“YES" THEN F=1 :GOüÜSUB 9050:FOR 7=1 TO 16:8(2020 {NEXT Z КЕМ CLEAR BSR OUTPUTS 
310 PRINT "SET CONTROLLER OUTPUTS BY ENTERING CHANNEL NO. ANI! FUNCTION" 
315 РКІМТ"ЕМТЕК CHANNEL МО. {0 TO EXTT) “ИТЫРОТ C 

317 ТЕ C=O THEN GOSUB 200 :6070 300 

320 PRINT*"CHANNEL “;С;” IS “s$IF 5(09:1 THEN PRINT*ON" ELSE PRINT"OFF* 
32% РКІМТ"ОМ»ОЕҒ »МЕХТ,»ОК REVIEW $” INPUT AS 

330 ТЕ AS="ON" THEN S(C)=1°X=CiGOSUB 9000: Е=ЭЗбОЗИВ 9050 :60Т0 3153REM TURN CHANNEL C ON 
340 IF A$-*OFF*' THEN S(C)-:0?X«C: GOSUB 9000: Fz7:GO0SUE 9050 :60Т70 315:КЕМ TURN CHANNEL C OFF 
450 ТЕ 65$-"NEXT* THEN C-Cf*i1:GOTO 320 

360 GOSUR 200 :GOTO 315 

8996 КЕМ 

8998 КЕМ 

9000 КЕМ ESR HOME CONTROL. DRIVER 

9010 КЕМ С(Х» IS CHANNEL CODE 

9015 OUT 9,С(Х) ЖЕМ SET CHANNEL 

9020 GOSUB 9085 

9025 RETURN 

9050 КЕМ FUNCTION DRTUER 

9060 КЕМ F FUNCTION CONE 

9065 ПОТ 9,Е 

9070 GOSUB 9085 

9075 OUT 9,128 КЕМ ВІТ 7 SHUIS ОРЕ TRANSDUCER OUTFUT 

9080 RETURN 

9082 KEM 

9084 REM 

9085 FOR Q О TO 900 $NEXT 9 SRETURN IREM DELAY TIMER 


REAIY 


RUN 


CHOOSE ONE OF THE FOLLOWING $ 


1. AUTOMATIC CONTROL SYSTEM ON 

2. MANUAL CONTROL / CURRENT STATUS 

3. РКІМГ THE CURRENT TIME 

4. REVIEW DEFAULT SETTINGS AND ADD TO CONTROL LIST 


YOUR CHOICE ? 4 


ПП YOU WANT TO REVIEW THE DEFAULT SETTINGS (Y/N) ТУ 
1 «АТ 2 HOURS 0 MINUTES TURN CHANNEL 10 ON 
2 АТ 17 HOURS 0 MINUTES TURN CHANNEL 10 OFF 
3 AT 18 HOURS ЗО MINUTES TURN CHANNEL 48 ON 
4 AT 19 HOURS 25 MINUTES TURN CHANNEL 4 OFF 
5 ‚АТ 19 HOURS 40 MINUTES TURN CHANNEL 4% ON 
6 .AT 20 HOURS 20 MINUTES TURN CHANNEL 4 OFF 
7 „АТ 20 HOURS 35 MINUTES TURN CHANNEL 6 ON 
8 AT 21 HOURS 50 MINUTES TURN CHANNEL 6 OFF 
9 AT 22 HOURS 0 MINUTES TURN CHANNEL 4 ON 
10 .AT 23 HOURS 50 MINUTES TURN CHANNEL % OFF 
11 AT 1 HOURS SO MINUTES TURN CHANNEL 6 ОМ 
12 AT 2 HOURS 45 MINUTES TURN CHANNEL 6 OFF Listing 1 continued on page 48 
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Ft 


LA Баса 2220 


WHY CUT? WHY STRIP? WHY SLIT? МЕ E 


NJUSY ` 
\ W D Wino 


ө AWG 30 Wire 

e .025” Square Posts 

e Daisy Chain or Point To Point . 

e No Stripping or Slitting Required 
ST WRAP 


\ 


2. 


e Built In Cut Off 

e Easy Loading of Wire 

e. Available Wire Colors: 
\ Blue, White, Red & Yellow 


traditional Wire-Wrapping 


U.S.A.,.FOREIGN 
PATENTS PENDING 


ST WRAP TOOL WITH ONE 50 ЕТ. ROLL OF WIRE 
$1495 
14.95 
14.95 
14.95 


В. 
JUST WRAP- JUNWRAPING TOOL 
pc x Eu $ 349 


OK MACHINE & TOOL CORPORATION 3455 CONNER ST, 


BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091 


* MINIMUM BILLING $ 25.00/ADD SHIPPING CHARGE $ 2.00/ NEW YORK CITY/STATE RESIDENTS ADD APPLICABLE TAX. 


Circia 27 on inquiry card. BYTE January 1990 47 


Listing 1 continued: 


13.АТ 14 HOURS О MINUTES TURN CHANNEL 1 ОМ 
14 .АТ 22 HOURS 0 MINUTES TURN CHANNEL 1 OFF 
iS AT 23 HOURS 0 MINUTES TURN CHANNEL 4 ON 
16 АТ 0 HOURS 30 MINUTES TURN CHANNEL а OFF 
17 AT 19 HOURS 50 MINUTES TURN CHANNEL 35 ON 
18 AT 21 HOURS 20 MINUTES TURN CHANNEL 5 OFF 
19 .AT 22 HOURS 0 MINUTES TURN CHANNEL 5 ON 
20 .AT 1 HOURS 0 MINUTES TURN CHANNEL 5 OFF 


le. CHANGE LIST 
Zeeeee .АПП TO LIST 
OeeeeecEXIT TO MENU 
72 
ENTER TIME CHANNEL” АМП FUNCTION 
ENTRY М0. 21 7 2530,3,0М 
ENTRY №. 22 F 0,0,0 


le CHANGE LIST 
2......АПП TO LIST 
O. ^. EXIT TO MENU 


CHOOSE ONE OF THE FOLLOWING : 


1. AUTOMATIC CONTROL SYSTEM ON 

2. MANUAL CONTROL / CURRENT STATUS 

3. PRINT THE CURRENT TIME 

4. REVIEW DEFAULT SETTINGS AND ADD TO CONTROL LIST 


YOUR CHOICE 7 1 
AUTOMATIC CONTROL INITIATED 
23 HOURS 43 MINUTES 


Listing 2: Program to compare the time from a real-time clock against a list of opera- 
tions to be performed at specific times. A sample run of the program demonstrates how 
the entries may be varied. 


RUN 
CURRENT STATUS 


IS.4 
CHANNEL 1 18 OFF 
CHANNEL 2 IS OFF 
CHANNEL 3 18 OFF 
CHANNEL 4 IS OFF 
CHANNEL 5 IS OFF 
CHANNEL 4 18 OFF 
CHANNEL 7 IS OFF 
CHANNEL 8 IS OFF 
CHANNEL 9 18 OFF 
CHANNEL 10 TS OFF 
CHANNEL 21 IS OFF 
CHANNEL 12 І8 OFF 
CHANNEL 13 IS OFF 
CHANNEL 14 1$ OFF 
CHANNEL 15 IS OFF 
CHANNEL 16 13 OFF 


ПО YOU WANT 
? YES 

SET CONTROLLER OQUTFUTS BY ENTERING 
ENTER CHANNEL М0. 


TO CLEAR ALL OUTFUTS ТО START 


CHANNEL NO. 
(9 TO EXIT) ? 2 


AND FUNCTION 


CHANNEL 2 1$ OFF 

DN»ÜFFs:NEXTs»OR REVIEW $ 

? ON 

ENTER CHANNEL NO. (0 TO EXIT) ? 5 
CHANNEL 5 IS OFF 

DNrÜFF»NEXTsOR REVIEW $ 

т ON 


ENTEK CHANNEL NO. 
CHANNEL 2 IS ON 
ОМ, OFF eNEXT2OR REVIEW $ 


(0 TO EXIT) ? 2 


? NEXT 

CHANNEL 3 18 OFF 

ON r OFF eNEXT*sOR REVIEW $ 

? REVIEW 

CURRENT STATUS Із: 

CHANNEL 1 IS OFF Listing 2 continued on page 50 
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Text continued from page 42: 

interface properly, you must have 
Level 2 BASIC to address output 
ports. Also, in most Level 2 systems, 
+5 V on the expansion connector has 
been disconnected at the factory, It 
will be necessary, therefore, to pro- 
vide a separate 5 V 300 mA power 
supply for the interface electronics. 


Using the Interface 

A typical application is demon- 
strated in figure 5. The receivers can 
be placed around the home to control 
a variety of appliances. and lights. 
With the addition of the real-time 
clock outlined in a previous Circuit 
Cellar article (“Anyone Know the 
Real Time?” August 1979 BYTE, page 
50) you can add timed activation of 
these control functions as well. 

Listing 1 shows a simple BASIC 
program that demonstrates the inter- 
face capabilities. The command con- 
sole is plugged іп and positioned 
within 20 feet on a direct unob- 
structed line with the interface output 
transducer. The program starts by 
asking if you want to clear all outputs 
and start fresh. Since the BSR X-10 is 
an open-loop control system, and 
you have no way of knowing which 
receivers are activated, this is a pru- 
dent choice. 

To turn on channel 6, simply 
answer the appropriate questions 
with "6" and "ON". The status of all 
channels can be reviewed at any time. 

The program responds by calling a 
control output routine. Turning 
channel 6 on requires two outputs to 
the command console. One sets chan- 
nel 6 (as if pressing the 6 button), and 
the other sets the "on" function (as if 
pressing the ON button). To allow 
enough time for the command con- 
sole to respond, delay loops are 
inserted. The result is a 2-second 
signal to set device code 6 and a 
2-second message that tells it to turn 
on. The process can be reversed with 
a 6 and an OFF program command. 
All sixteen channels can be just as 
easily cycled. 

Listing 2 is the logical extension of 
this basic concept. Using a real-time 
clock, you can create a list of pre- 
cisely timed events. It can be used to 
control house lighting during vaca- 
tions or to turn the coffee maker on at 
6:30 AM. The program incorporates 
a default list of data statements. Each 
statement is formatted as time, chan- 

Text continued on page 54 


MicroPro International Corporation 
"ер vofessional Quality Software You Can Count On, Ло! = 


WORD=7 TAR 


THE BEST GETS BETTER! Yes, in just a few months, thousands of users now know that 
WORD-STAR™ is the word processing product that truly transforms the performance of Z-80, 
8085, and 8080 microcomputers into a class with systems costing far more. Look at these 
recent enhancements: Print spooling; directory; foreign language adaptability; microspace 
justification; mailing list merge; CP/M*1.4, 2.0 & MPM compatible, and more. Examine our 


features and order yours now! 
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MicroPro Price List: 
Software/Manual Software/Manual 


Word-Star'™™- $495/40 Super-Sort 17-м: $250/25 


Word-Master™™. $150/25 Super-Sort IITM. $200/25 
Tex-Writer™™:. $ 75/15 Super-Sort IITM. $150/25 


For more information and the name of your nearest dealer, contact MicroPro International Corporation. 
Dealer/Distributor/O.E.M. Inquires Invited 
MICROPRO INTERNATIONAL CORPORATION 
1299 4th Street, San Rafael, California 94901 
Telephone (415) 457-8990 Telex 340388 


"Runs under Digital Research CPIM or Its derivatives, in 48K RAM Nolte: Micro Pro offers a reward for reporting and successful prosecution of unauthorized copylng. 


Listing 2 continued: 


CHANNEL 2 І8 ON 

CHANNEL 3 ІЗ OFF 
CHANNEL 4 IS OFF 
CHANNEL 5 IS ON 

CHANNEL 6 IS OFF 
CHANNEL 7 IG OFF 
CHANNEL 8 IS OFF 


CHANNEL 9 IS OFF 
CHANNEL 10 18 OFF 
CHANNEL 11 15 OFF 
CHANNEL 12 IS OFF 
CHANNEL 13 18 OFF 
CHANNEL 14 IIS OFF 
CHANNEL 15 IS OFF 
CHANNEL 16 IS OFF 
ENTER CHANNEL NO. (О TO EXIT) 7 


LIST 


100 REM 

110 REM THIS PROGRAM PROVIDES REAL TIME CONTROL OF AC AFPLIANCES 
120 REM BY CONNECTING THE SEARS HOME CONTROL SYSTEM AND A REAL TIME CLOCK 
130 REM TOGETHER, 

140 REM 

150 REM COPYRIGHT 1979 STEUEN CIARCIA 

160 КЕМ 

170 КЕМ 

180 GOSUB 350 {КЕМ LOAD DATA TABLES 

190 REM PROGRAM OPTIONS ARE MADE THROUGH MENU SELECTIONS 

200 PRINT SPRINT: PRINT “CHOOSE ONE OF THE FOLLOWING 3" 

210 PRINT 

220 ЕКІМТ"1. AUTOMATIC CONTROL SYSTEM ОМ” 

230 PRINT*2. MANUAL CONTROL / CURRENT STATUS 

240 РКІМТ* 5,  FRINT THE CURRENT TIME" 

250 FRINT'4, REVIEW DEFAULT SETTINGS AND ADD TO CONTROL LIST" 
240 PRINT 

270 FRINT* YOUR CHOICE %% :INPUT 71 

280 IF Zi1-1 THEN PRINT'AUTOMATIC CONTROL INITIATED" : GOTO 1190 
290 IF 7іг2 THEN GOSUB 740 GOTO 810 

300 IF 71-3 THEN GOSUB 1470 SPRINT ІРКІМТ"ТНЕ PRESENT TIME IS "% :GOSUB 1130 GOTO 200 
410 IF 21=А THEN GOTO 940 

320 GOTO 200 

330 REM 

340 КЕМ 

350 REM SET UP TABLE OF CHANNEL/OUTPUT CODES 

360 DIM C(2025:8(50) 

3570 ВАТА 12»28»4:»205»2»18»10»26»14»30 

380 DATA 6»22»0»16»85»24 

390 FOR X=1 TO 16 

400 READ CCX) IREM CCX) IS CHANNEL NUMBER 

410 NEXT X 

420 KEM WHEN PROGRAM IS INITIATED THE FOLLOWING DATA TABLE CONSTITUTES THE DEFAULT CONTROL SETPOINTS 
430 REM SETPOINTS ARE STORED AS DATA STATEMENTS IN THE FORM ОҒ TIMEsCHANNEL » AND FUNCTION 
440 REM W=TOTAL NUMBER OF RATA STATEMENTS 

450 REM 

460 DIM WC50) 4650) 28650) » $4802 »L C50) 

470 W=20 {REM WeTOTAL NUMBER OF DEFAULTS 

4BO ПГата 0200»,19» ПМ” IREM DEHUMIDIFIER 

490 LATA 1700,10, "OFF" 

300 DATA 1940,6» "ОМ" IREM SPARE BEDROOM LIGHTS 

510 DATA 1925,4» "ОРЕ" 

520 DATA 1940,6» "ОМ" 

539 ЦАТА 2020942 "ОРЕ" 

240 DATA 203596 "ON" 

350 DATA 2150,6, "ОРЕ" 

160 ВАТА 2200.06», "ON" 

570 TATA 2350:67 "OFF" 

GBO DATA 0150,6, "ОМ" 

990 DATA 0245,6» “OFF* 

690 RATA 1600»1»"ON' IREM CIRCUIT CELLAR ACCESS. FLUG 

610 DATA 220091: "ПЕК" 

620 DATA 2300,4,"0М* КЕМ CELLAR HALL 

630 DATA 0030,4, "OFF" 

6460 IATA 1730,5. "ОЧ" {REM MASTER BEDROOM 

650 DATA 2120,5, "OFF" 

460 DATA 2200,5, "ОМ" 

46790 DATA 0100,9, "GFF" 

680 FOR L=} TO W SREAD A(LOsBLO5»A$(L) КЕМ SET TIME CHANNEL FUNCTION 


Listing 2 continued on page 52 
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For years we have been our own biggest customer. Features: 


Until now you couldn't buy an Olivetti printer ипіе55 О High Speed 
you bought a complete Olivetti calculator. Now, for the О Low Cost—The Best Really Can Cost Less! 
first time, our complete line of OEM printers is available O Fewer Moving Parts 
for immediate shipment in any quantity. For use in cal- [] Proven High Reliability and Long Life 
culators, electronic scales, cash registers, mini com- [J Over 3 Million In Use by Olivetti Alone 
puters, CRT hard copy output, data loggers, medical [] Lightweight and Compact — Extremely Versatile 
and scientific instruments, or any application where a [] Available With 6V or 18V Motor 
paper tape printout is desired. Olivetti has a quality [] Low Power Usage 
OEM printer for you. [] Graphic Capabilities (PU1898 and PU1840) 
[] All Printers are Available With or Without Interface Boards 
For Further Information Please Contact: 
Olivetti Corporation 
20370 Town Center Lane 
Cupertino, California 95014 
Telephone: 408/996/3867 


porte a Res TU eek | 


er oL ea 


-Ø рі100-- 
20 Column Impact, 190 L.PM. 


PU1800— 
90 Column Thermal, 190 L.PM. 


PU1828— 

98 Column Thermal, 

940 LPM., » 

Dot Matrix, Plotter ж Coming Soon: 


ш ы 
80 Column Thermal, 240 LEM. ol ПРУ tti 
Dot Matrix, Plotter 


Circle 28 on Inquiry card. 


Listing 2 continued: 

490 NEXT L 

200 KETURN 

710 STOP 

729 REM 

730 KE197 КЕМ 

740 PRINT "CURRENT STATUS IS ;" 

750 FOR X=1 TO 16 

760 PRINT “CHANNEL ХУ" IS *; IIF S¢X)=1 THEN РКІМТ "ОМ" ELSE РКІМТ"ОҒҒ” 

779 NEXT Х 

7580 RETURN 

790 REM 

800 REM 

ВІО FRINT "BO YOU WANT TO CLEAR ALL OUTPUTS TO START*?INPUT AS 

820 IF Ag="YES" THEN F=1 !GOSUB 1380:FÜR Z=1 TO 1619¢2)=0 tNEXT Z КЕМ CLEAR BSR OUTPUTS 
830 FRINT "SET CONTROLLER OUTPUTS BY ENTERING CHANNEL WO. ANG FUNCTION" 

840 FRINT ENTER CHANNEL №, (0 TO EXIT) "3 INPUT C 

850 IF C=0 THEN GOTO 200 

Вёў PFRINT'CHANNEL "$C?" 13 “ӨШІР 655091 THEN FRINTON" ELSE FRINT* OFF" 

370 FRINT'ONs:OFF*NEXT»;GR REVIEW #3 TNPUT AS 

396 EF AG="ON* THEN SC(C)=1L2X=CIGOSUB 1330:1Ғх5:5ОСИН 1380 10070 S40tREM TURN CHANNEL C ON 
899 IF A$="GFF* THEN 80220: XC? HOSUR 1330; F=7iGOSUR 1380 :GOTO 840 ЖЕМ TURN CHANNEL C OFF 
$09 IF A$=*NEXT" THEN C=C41°60TO 860 

910 GUSUR 740 tGOTO 840 

920 КЕМ 

940 КЕМ 

940 РКІМІ: РКІМТ"ПО YOU WANT ТО REVIEW THE DEFAULT SETTINGS (Ү/М» "$ ІМЕВТ BS 

950 IF В%<>“Ү" THEN GOTO 1000 

980 FOR ісі TO W 

920 Li-INTGACLO/100) 


980 РКІМТ L$"."$*AT "$LI5$* HOURS “%а519-11Ж100%" MINUTES “SATURN CHANNEL "#BCL Os" "ASCL? 
990 NEXT L 

1000 РКІМТІРКІМТ" loss CHANGE LIST" ІРКІМТ" 2... ADDO TO LIST" 

1010 PRINT* Oeo «EXIT TO MENU" SINPUT 22 


1020 IF 72-0 THEN GOTO 200 

1030 IF 2721 THEN PRINT*RECORD ENTRY TO BE CHANGED? ELSE 1080 
1040 INFUT 75 

1050 PRINT" PRESENTLY "%4(232»ЭБ(23)»08%(73) 

1060 INFUT 'TIME »CHANNELyAND ОМ OR OFF "РАС2З)ҰВ(2520»9А%(73) FTF А(23)х0О THEN 1000 
1070 PRINT "CHANGE ANOTHER Y/N "3 INPUT 2% 1ТЕ 2%-"Ү" THEN GOTO 1030 ELSE 1000 
1080 IF 29<>2 THEN GOTO 1000 

1090 REM START ADDITIONS AT END OF TEFAULT LIST 

4100 PRINT” ENTER TIME »CHANNEL» амп FUNCTION" 

1110 WeWtl $РКТМТ"ЕМТКУ NO.*5 Wes INPUT ACW RCW) » 6$ (H2. TTF ACW)=O THEN М=Ш-1 :G0T0 1000 
1120 GOTO 1110 

1150 КЕМ 4 ПІСІТ FORMAT ROUTINE 

1140 Т2ғН1Ж10%4Н0 :T3z-Mix*x104MO 

1150 PRINT T2s"HOURS “%573%"МІМПТЕС" КЕТПЕН 

1150 КЕМ 

1179 КЕМ 

1180 КЕМ 

1190 КЕМ CONTROL, QUTPUT SUBROUTINE----SETPOINT MONITOR 

1200 TS=0 

1210 GOSUER 1470 КЕМ GET TIME 

1220 IF Ті<>Т5 THEN GOSUB 1130 $TS-T1 КЕМ PRINT TIME 

1230 FOR L=1 ТОМЫ 

1240 IF T1=ACL) THEN X-BOL) :GOSUB 1330 iGOSUB 1280 

1250 NEXT L 

1260 IF INF(O)<>0 THEN GOTO 200 :REM CHECK KEYBOARD FOR INTERRUFT INFUT 
1270 GOTO 1210 

1280 EF AS$(LO-'ON" THEN F=5iS(E(L})=i :0050Н 1400 

1290 IF AS(LD="OFF* THEN F=7 265(Н(1))=0 :6085UB 1400 

1300 RETURN 

1310 REM 

1320 КЕМ 

1350 КЕМ BSR HOME CONTROL DRIVER 

1340 КЕМ СЕХ) IS CHANNEL CODE 

1350 QUT 9,С(Х) КЕМ SET CHANNEL 

1360 GOSUB 1460 

1370 RETURN 

1380 REM FUNCTION DRIVER 

1390 КЕМ F=FUNCTION CODE 

1400 QUT 9.F 

1419 GOSUB 1440 

1420 OUT 9,128 КЕМ BIT 7 SHUTS OFF TRANSDUCER OUTPUT 

1440 RETURN 

1440 REM 

1450 КЕМ 

1460 FOR Q=0 TO 900 :МЕХТ 08 :RETURN КЕМ DELAY TIMER 


Listing 2 continued on page 54 
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A FULL NETWORK DATA MANAGEMENT SYSTEM FOR MICRO COMPUTERS 


the Ultimate Software Tool: 


AVAILABLE FROM 
Micro Data Hasc Systems, inc. 


MDBS IS A VERSATILE 
DATA BASE MANAGEMENT SYSTEM 


€ PROVIDES FLEXIBILITY OF A FULL NETWORK DATA 
BASE SYSTEM 

€ EFFECTIVE REPRESENTATION OF COMPLEX DATA 
STRUCTURES 

€ RECORDS CAN BE ORDERED ON VARIOUS SORT KEYS 

€ COMMANDS TO ADD, DELETE, UPDATE, SEARCH AND 
TRAVERSE THE DATA BASE 

€ SORTED, FIFO, LIFO, NEXT AND PRIOR SET ORDER- 
ING PROVIDED 

@ PROVIDES DATA PROTECTION 

€ STRAIGHTFORWARD USE OF ISAM-LIKE STRUCTURES 

€ COMPARABLE TO DATA BASE SYSTEMS PREVIOUSLY 
AVAILABLE ONLY ON LARGER COMPUTERS 


MDBS IS CODASYL 
ORIENTED WITH EXTENSIONS 


€ EXPLICIT REPRESENTATION OF МАМҮ-ТО-МАМҮ SETS 

€ RECORD TYPES MAY OWN OTHER OCCURRENCES OF 
THE SAME RECORD TYPE 

€ DIFFERENT RECORD TYPES CAN PARTICIPATE IN A 
SINGLE SET 

€ MULTIPLE LEVELS OF READ/WRITE PROTECTION 

€ NAMES OF DATA ITEMS, RECORDS, SETS AND FILES 
ARE WHOLLY USER DEFINABLE 


MDBS 1$ FOR THE SERIOUS 
APPLICATIONS PROGRAMMER 


€ POWERFUL COMPONENT IN INFORMATION PROCESSING 

Ф RELIEVES TEDIUM OF FILE HANDLING DETAILS 

Ф OEMS CAN RAPIDLY AND INEXPENSIVELY DEVELOP 
APPLICATION SOFTWARE 

€ USEFUL IN DISTRIBUTED PROCESSING ENDEAVORS 


SOFTWARE DELIVERED ON MINI- OR FULL-SIZED FLOPPY DISKS 


USING cpm” NORTH STAR, OR TRS-80° COMPATIBLE FORMATS 


e MDBS INTRODUCTORY OFFER $750.00 


e USERS MANUAL (alone) $35.00 


e Distributors and OEMS Contact MDBS 
for Special Rates 


ө Application Programming Contracts 
will be Considered. 


Indiana Residents Include 4% Sales Tax. 


| ші. | МЕ АССЕРТ ж- 


CP/M is a registered trademark of Digital Research Corp. 
TRS-80 is a registered trademark of Radio Shack / Tandy Corp. 
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FEATURES 


® WRITTEN ІМ 2-80 CODE FOR MAXIMAL EXECUTION 
EFFICIENCY AND MINIMAL MEMORY USAGE. (8080 
VERSION EXTRA). 


9 ROUTINES ARE CALLABLE FROM BASIC (OR OTHER 
HOST LANGUAGES) TO FACILITATE FAST AND EASY 
APPLICATION PROGRAMMING. 


9 ROUTINES CAN BE ORGED TO SATISFY USER REQUIRE- 
MENTS. 


® SUPPORTS DATA BASES SPREAD OVER SEVERAL DISK 
DRIVES (MAXIMUM OF 8). DISKS MAY BE MINI- OR FULL- 
SIZED FLOPPIES OR HARD DISKS. 

® |/О AND HOST LANGUAGE INTERFACE ROUTINES ARE 
ISOLATED FOR EASY ADAPTATION. PATCHES FOR 
MANY COMMON OPERATING SYSTEMS/HOST LAN- 
GUAGE COMBINATIONS AVAILABLE, INCLUDING CP/M 
WITH BASIC, FORTRAN AND COBOL, NORTH STAR DOS 
AND BASIC, ETC. 


REQUIREMENTS 


© 2-80 Based System (8080 Systems Extra, 
6502 Version Forthcoming) 


@ B to 16K Bytes (Depending on Options) 
in Addition to the Operating System, 
Host Language and Users Program. 


PACKAGE INCLUDES 


MDBS-DDL DATA DEFINITION LANGUAGE ANA- 
LYZER/EDITOR. The user specifies data structures to 
be used in a concise Data Definition Language (DDL}. 
The MDBS Data Definition Language Analyzer/Editor 
allows the user to interactively create and edit DDL 
specifications and to initialize the data base for use 
based on these specifications. 


250 PAGE USERS MANUAL with extensive documen- 
tation of the MDBS System. 


MDBS-: DMS DATA MANAGEMENT ROUTINES. These 


are the routines callable from the host language (BASIC, 
PASCAL, etc.) which perform the data base operations 
of finding, adding, and deleting records; fetching and 
storing data items; and traversing the (possibly complex) 
data structure. 


SAMPLE APPLICATION PROGRAMS written in 
North Star BASIC which illustrate various features of 
MDBS. 


MICRO DATA BASE SYSTEMS, INC 


P.O.BOX 248 LAFAYETTE, IN 47902 
(317) 742-7388 
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Listing 
1470 


1540 
1570 
158¢ 
1590 
1600 
1610 
1620 
1630 


READY 


2 continued: 
REM THIS ROUTINE IS THE REAL TIME CLOCK INTERFACE DRIVER 


1480 REM HARDWARE DESCRIBED IN AUG. '79 BYTE 

1490 REM IT READS ІМ 2400 НК. FORMAT AND IS CONNECTED TO FORT В 
1500 RO=O TOUT 3,254 {КЕМ TURN ON PANEL LIGHT 

1510 OUT 8,1 {OUT 8у0 :T-INP(OB) $П=Т AND 16 

1520 IF 0=14 THEN 1530 ELSE 1510 

1530 MO-T AND 15 i GOSUB 1630 

1540 М1=Т AND 15 :G0SUR 1630 

1550 HO=T AND 15 :50S8UB 1630 


Hi=T АМИ 15 :GOSUB 1630 

Тіз(Н1Ж10%4Н0>9Ж1004(М981Ж104М0)2 {КЕМ TIME IN 2400 FORMAT 

IF RO=T1 THEN 1890 ELSE RO=Ti :GOTO 1510 

СОТ 3,255 {КЕМ TURN OFF PANEL LIGHT 

RETURN 

REM T1-TIME Hi-TENS OF HOURS HO=HOURS 

MO=MINUTES 
RETURN 


КЕМ M1=TENS OF MINUTES 
*T=INP C8) 


OUT 8,1 SOUT 8,0 


5V at 3A with 
Built-in OVP 


Power Ones B Case modals started at 
$24.95. Over 100,000 models and five 
years later, theyre stil! only $24.95! 


Ш 115/230 VAC Input 
Ш OVP Built-in 
Ш .05% Regulation 

Ш 2-Year Warranty 
222 B 2-Hour Burn-in 
Br >. 2 № UL Recognized 
| ^! M CSA Certified 


Get all the details on our 84 
standard open frames 
in our new 1978 catalog. 


Model HB5-3/OVP 


IN-STOCK NATIONWIDE...FOR IMMEDIATE DELIVERY 


EASTERN REGIONAL SALES O 


PL 


2670; Baltimore, Вг 
ыы : Southfield, LH. Dickelman Со. 


PLS Мараг (505) 255-2330 N NY.: З Hie. Livera-Polk 516) 

448-0587 N 

Dayton, Marlow Assoc. (513) 4 

J. Backer (503) 297-3776; Salem, Jas. J. Backer (503) 362-0717 РЕММ.: Pittsburgh, Marlow Assoc Assoc. (412) 83 1-8113; 
town oldsworth & Co. Sis. (214) 361-8 i 

Electr. 2М) 

282-2511 WIS. 


FFICE: Schenectady, N.Y. (518) 399-9200 ALA.: Huntsville, Rakes E 

Corp. Ae p 200 ARIZ Phoenix, PLS Assoc. (602) 279-1531 CAL.: Pasadena, A-F Sts. En de à) 
Hired: San Diego, A-F Sis. Engr. (714) 226-8424; San Jose, rds Assoc. (408) 246-5860 COL.: 

S ASSoC. (303) L1218 CT.: Li iind, b ital Sls. Assoc. (203) 567-9776 FLA.: Orlando, | FEM Markeing Сор. 

ved ree n ; Duluth, Rakes Engr. & jake ER (К) fre eon IE Chicago, Coombs Assoc. (312) 

D,: | napolis, Coombs АЗ tae : Wheaton, Brimberg Sis. Assoc. (301) 946- 

| MASS qq bes Digital Sis. Assoc. (617) 899-4300 

1g ) 35-8210  MINN-: Minneapolis, Engr. Prod. Assoc. (612) 925-1883 

-3220; Marmora, И ВЕ N.M.: Albuquerque, 

1276; S ред CW. Beach (315) 

Over & Over Inc. (704) 527-3070 OHIO: Cleveland, Marlow Assoc. (216) 991-5500; 

34-5673 OKLA.: Tulsa, Advance Technical Sis. (918) 743-8517 ОНЕ.: Portland, Jas. 


Sls. Assoc. 

Livera-Polk Assoc, (201) 
ideadni -y 

(215) 356-8550 ТЕХ.: Dallas, Advance Technical id State 

|52 „2601; Houston, Advance Technicai Sis. (713) 469-6668; Sohd State Electr. (713) 772-8483 UTAH: 


, PLS Assoc. (801) 466-8729 WASH.: Seattle, Jas. J. Backer (206) 285-1300; Radar Elec. Co. e 
: Milwaukee, Coombs Assoc. (414) 671-1945 EUROPE: Hanex, L.A., CA (213) 556-3807 CANÁD 


Duncan па, "Weston, Ontario (416) 742-4448; Winnipeg, Manitoba, Cam Gard "Supply Ltd. (204) 786-8481 
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"s вУРИИШЕГ- Пле... 


DC POWER SUPPLIES 
Power One Drive = Сата о, CA 93010 * Phone: 805/484-2806 • TWX: 910-336-1297 
SEE OUR COMPLETE PRODUCT LISTING IN EEM & GOLDBOOK 
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Text continued from page 48: 

nel, and function. To turn on a coffee 
maker connected to a unit 6 appliance 
module simply write: DATA 0630,6, 
“ОМ”. This technique allows us to set 
up a specific vacation or holiday 
repertoire. Just load the program and 
run it. The list of control data can be 
added to while the program is run- 
ning. This allows specific actions such 
as shutting off the television at 2 AM 
in case you fall asleep during the late 
show. Entries such as these are retain- 
ed only as long as the program is run- 
ning. They must be reentered if the 
BASIC program is terminated. 


Conclusion 

I always try to present interfaces 
and applications that I think will in- 
terest BYTE readers. I consider this 
one is particularly significant con- 
sidering the cost advantages over 
earlier technology. [ will not replace 
the relay-controlled lighting in my 
home, but further expansion of AC 
control will use the hardware from 
this article. There are, of course, 
many situations where the BSR X-10 
is inappropriate, but considering the 
sophistication when it is connected to 
a computer, I am going to look a lot 
harder for ones that apply. 


Next Month: 

It is getting a little cold in Connec- 
ticut, and Venezuela is our oil con- 
nection. As a result, I have installed a 
wood stove and have eight cords of 
wood piled up in the backyard. 
Realize that not just any stove can be 
put in the Circuit Cellar, so next 
month [ will discuss my “Computer- 
Controlled Wood Stove.” № 


Call For Papers — 
Association for 
Computing Machinery 
Conference 


Papers are invited on any aspect of 
computing. Papers must be received 
by February 18, 1980. For more 
information, contact Gordon Sher- 
man, Technical Program Chair- 
man, ACM 80, University of Ten- 
nessee Computer Center, Knoxville 
TN 37916, (615) 974-6758. 
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What in the name of Adam do people do with 
Apple Computers? 

You tell us. 

In a thousand words or less. 

If your story is original and intriguing enough, 
you could win a one-week all-expense paid trip for 
two to Hawaii. Which is the closest we could 
come to paradise. 


Win fabulous prizes for 
creative writing. 

To enter, drop by your nearest Apple dealer and 
pick up an entry blank. Fill it out. Then write an 
article, іп 1000 words or less, describing the unusual 
or interesting use you've found for your Apple. 

А jury of independent judges will cast the 
deciding vote for the grand prize: a week for two, 
airfare included, in Hawaii. 

The judges will also choose 16 additional 
winners, two each from eight categories: 
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We're looking for the most original Use 
of an Apple since Adam. 
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graphics/music, entertainment, home, business, 
education, scientific, professional, and industrial. 
And each winner will choose from a long list of 
longed-after Apple peripherals—from Apple 
Disk II's to Graphics Tablets to printers. 
Or you can take a $250 credit towards the 
purchase of any Apple product. 

The contest ends March 31,1980. All winners 
will be notified by May 15. 

Entry forms are available at your participating 
Apple dealer. Call 800-538-9696, (800-662-9238 
in California), for the one nearest you. 

Mail the entry blank, your article and any 
photos to: Apple Computer, "What in the name 
of Adam" contest, 10260 Bandley Drive, 
Cupertino, CA 95014. ( ó 

And may the juiciest 
application win. C 4M 
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А Computer-Controlled 
Light Dimmer 
Part 1: Design 


John H Gibson 
Physics Department 
Alma College 
Alma MI 48801 


Microcomputer hobbyists are generally and loosely 
classified as either software or hardware types, de- 
pending on where their dominant interests and fascina- 
tions lie, Software types find data manipulation a satisfy- 
ing end in itself. They dream of ever-expanding 
memories, and they use their computers to organize their 
finances, keep kitchen records, and play complex video 
games. Hardware types look for ever more interesting 
ways to interface their microcomputers with the outside 
world. They lie awake at night devising new ways of 
making their computers control lights, appliances, and 
mechanical devices. Their homes are filled with wires, 
relays, and remote sensors. 

1 ат a hardware type. I love to make electrical and 
mechanical devices respond to automatic control. My 
most recent interest, which I would like to share with 
you, has been in using a very simple microcomputer for 
lighting control. 

Of all the control techniques developed by the micro- 
computer hobbyist, lighting contro] has remained the 
most primitive. Until recently, lighting control with a 
microcomputer was usually restricted to simple on and 
off switching. Proportional control, the controlled dim- 
ming of lights, required either expensive hardware or an 
impractically large software overhead and was therefore 
beyond the reach of most microcomputer hobbyists. 

The recent appearance of peripheral programmable 
timers for microcomputers has changed all of this. Pro- 
portional lighting control with a microcomputer is now 
both inexpensive and easy to achieve. 


Introduction to AC Phase Control 
In traditional designs, lamp dimmers used either a 
rheostat to regulate the current through the lamp, or an 
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autotransformer to adjust the voltage across it. Either of 
these inherently analog devices requires that a knob be 
turned to change the lamp brightness, and neither device 
is amenable to microcomputer control. 

Modern lamp dimmers use the technique of 
proportional AC phase control. A semiconductor switch 
in series with the lamp is opened and closed 120 times per 
second. The switch's operation is timed to permit а cur- 
rent to flow through the lamp only during a controlled 
fraction of each half cycle of the 60 Hz alternating voltage 
supplied by the power line. Because this is a switching 
process, it is inherently digital, and it is therefore a ready 
candidate for microcomputer control. 

The switching device most commonly used for AC 
phase control is the triac. A triac is a semiconductor 
device that functions as a latching switch. Once turned 
on, the triac remains on and cannot be turned off until 
the current through it drops to zero. 

Figure 1а is a drawing of a triac, and figure 1b shows its 
schematic symbol. The terminals through which the, 
switched current flows are labeled MT1 (main terminal 1) 
and MT2 (main terminal 2). A third terminal, called the 
gate, is used to turn on the triac, that is, to establish con- 
duction between main terminal 1 and main terminal 2. 
Because of its latching property, once the triac is turned 
on by the gate, it remains on until the current through 
main terminal 1 and main terminal 2 drops to zero. 

Figure 2 illustrates the basic switching arrangement for 
AC phase control. А triac and a lamp are connected in 
series with the 120 V, 60 Hz AC power line. À mecha- 
nical push-button switch in series with the triac's gate is 
pushed and released 120 times per second, or once during 
each half cycle of the 60 Hz alternating voltage applied to 
the triac and lamp. 


Am | 

NIKUD JUCING THE E те W 

'RIPHERAL WITH THE BRIGHTEST COL 
GRAPHICS SINCE VINCENT VAN GOGH! jes 


ТОДО fs the rst of oin systems. The Rainbow 2000, Vincent would have 
ена ation in н р sriph- деніне we at Digitus ee нш eaten given his right ear for one! 
i ng a cost effective ‚ we had the industrial and scientific user in 
upgrade to full color and mind, so we didn't skimp on the specs. We test Dus Corporation ежи: = 
TamTesolutior f graphics. each board extensively before it is packaged for pO Вох 10095 
By Using standard RS 232 C communication sale, we use prime quality parts and we back Towson, Maryland 
interfacing, we made the Rainbow 2000 adapt- each board with a full one-year quarantee. 
able to any existing mini or advanced system. 50 whether you're plotting family expenses in in Md. 301-467-3223 SEN ү; 
A Built-in 6K RAM memory allows the Rainbow оп your *TRS-80, or monitoring a factory with 800-638-4259 ZN 
2000 to "stand alone” using just a keypad and ап “ІВМ 370, let the Rainbow 2000 be your DEALER INQUIRIES 
color monitor, or it can be utilized with multi- step up to color graphics. WELCOMED 2000 
*TRS-80 [sa registered trademark of Radio Shack, a Tandy Co. “IBM 37015 a trademark of international Business Machine Inc. 
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Figure 1: Sketch of triac (1а) and schematic symbol for a triac 
(1b). 


the 
microcomputer 
people® 


THE VITAL 
INGREDIENT: 


EXPERTISE 


Before you buy your new 
microcomputer, chances are 
bates have a lot of questions. 
mportant questions that 
could mean the difference 
between a working system 
and a wasted system. The 
vital ingredient is expertise. 
The microcomputer people ot 
Computer Mart are expert ot 
answering your questions 
and helping you put together 
the best system for your 
application. Whether It's for 
business, the home, or the 
laboratory, come see the 
experts at Computer Mart 

of New Jersey. We have the 
vital ingredient. 


Computer Mart of New Jersey 
501 Route 27 
Iselin, N.J, 08830 
(201) 283-0600 


HOURS, 
Open at 10 am, 
Tuesday through Saturday 
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PUSHBUTTON 


Figure 2: Basic switching arrangement for proportional AC 
phase control using a triac. 


At the beginning of each AC half cycle, the triac does 
not conduct, so no current flows through it and the lamp. 
Then, a momentary (30 и) closure of the push-button 
switch sends a current pulse into the triac’s gate. This cur- 
rent pulse turns on the triac, establishing conduction be- 
tween main terminal 1 and main terminal 2. 

Because the triac is a latching switch, it then remains 
on (even though the push button is released) until the end 
of the AC half cycle, when the current through it drops to 
zero, The triac then turns off and remains off until the 
next momentary closure of the push-button switch. 

The 380 ohm resistor limits the gate current pulse to a 
value that will not damage the triac's gate. 

Figure 3 illustrates when the current does and does not 
flow through the lamp during each AC half cycle. In this 
illustration, the push-button switch is open (and the triac 
off) for the first 5 ms of the 8.33 ms (1/120 second) 
positive half cycle. The push button is then momentarily 
closed. 

At this time the triac turns on, and current flows 
through it and the lamp until the end of the positive half 
cycle, when the current drops to zero. The triac then 
turns off and remains off until the next momentary 
closure of the push button. The next push-button closure 
occurs during the negative half cycle, when the triac 
again turns on and remains on until the negative half 
cycle ends. 

Current therefore flows through the lamp for only a 
fraction of each AC half cycle. The size of that fraction 
depends on how late in each half cycle the push button is 
momentarily closed and the triac turned on. The longer 
the delay in turning on the triac during each half cycle, 
the less power will be supplied to the lamp. 

The simplified switching arrangement of figure 2 is for 
illustration only. Obviously, no mechanical switch can 
be pushed and released with the speed and timing 
accuracy needed to make this a reliable way of achieving 
proportional phase control of the power supplied to the 
lamp. 

This does not mean that it is difficult to design circuits 
that will deliver properly timed trigger pulses to a triac. 
Many analog circuits that do this can and have been 
designed. They range in complexity from simple, 
manually adjusted resistor/capacitor phase-shift net- 
works used in household lamp dimmers to sophisticated 
ramp-and-pedestal circuits that provide AC phase con- 
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NORTHSTAR® 


DATA BASE MANAGERS 
SPECIALI! $10.00 OFF of Selector-Iil C2 


SELECTOR-ill C2: SuperSoft is proud to offer the Selector-lll C2 at a spacial $10.00 
discount. Selector Il] altows instant recall of any record using any information item in the 
record. This makes Selactor-Il] the most powerful Data Base Management System іп 
micro-computers today! You can define в data format and begin entering your data іп 
minutes. Helps bring applications on lina in hours instead of months. (Note: Selector-Ill C2 
raquires CP/M and C BASIC-2, not supplied - also 48K Ram required for some applications) 
Selector-lil C2 is: $335.00 [$10.00 off listi). (Manual alone: $20.00) 


INSURANCE AGENTS 


CRS - Client Racord System. А complete program package for the insurance agent. CRS 
will provida you with very fast online access to your client records, print reports and mail 
labels, and give you all the information you will need to increase your sales through the 
use of CAS ss в MARKETING TOOL. 

CRS stores a complete record for each client that includes the name, address, telaphone 
#. ав well өз provisions for customer #, salesman # and up to six policies lexpandable, if 
needed]. Write for details. 

CRS comes with two(2) user's manuals, one for the owner, and one for office person- 
nel! iminimal system: one drive, 40K RAM starting 2000H] $250.00 (Manual: $40.00) 


TEXT PROCESSORS 


TFS -Text Formatting System. At last a full featured text processor for NorthStar that you 
can rely оп! TFS has left & right margin justification, page numbering, chaptering, page 
headings, centering, pagad output & MORE. Supports powerful text manipulation inclu- 
ding: global & focal ‘search and chenge,” file merges and block moves. This means that 
you can restructure your text file at any time to look the way you want it to, you can even 
"chain" files togethar from disk for documents larger than your current memory. 

TFS № completaly ‘load and so‘ therefore you can start using it st once. You get two{2} 
user's manual: оле is в Quick Start manual to get you going in minutes, the other is an in 
depth ашчу of TFS. (TFS requires RAM trom OOOOH to 2000H) $76.00 (Manual only: 


SPEECH SYNTHESIZER SOFTWARE 
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MIS S - Microcomputer Instructional Support System. A complete, self-containsd CAI 
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complete text editor, and system executive. ARIAN is both powerful and easy to laara and 
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manuel (ARIAN requires RAM from OOOOH to 2000H) 850.00 {Manual alone: $10.00) 
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Package: $50.00 
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TURED., Local and global variables plus procedure and function independence make ‘tiny’ 
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thesizer, Forget about cumbersome phonetic codes. With ‘Anglophone’ you can simply 
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trol in response to an input analog voltage level. 

Unfortunately, none of these analog circuits is easily 
controlled by a microcomputer. For microcomputer con- 
trol, something entirely different is needed. 


Computer Control of the Triac 


PUSHBUTTON 
| CLOSED HERE 


PUSHBUTTON Li 
CLOSED HERE 


CONDUCTION 


To begin, consider how to connect a microcomputer to 
a triac. Figure 4 shows a simple circuit for coupling a 
microcomputer's output to a triac's gate. The coupling 
device is a Motorola MOC3011 optically isolated triac 
driver. It consists of a light-emitting diode (LED) and an 
optically coupled silicon bilateral switch (SBS). 

In operation, each microcomputer-generated current 
pulse through the LED produces a flash of light that trig- 


Figure 3: Graph of the current flowing through the triac and 
lamp. During each AC half cycle, the current begins to flow 
when the push-button switch is momentarily closed and con- 
tinues to flow until the current drops to zero. This example 
shows the push-button switch closed approximately 5 ms after 
the beginning of each 8.33 ms AC half cycie. 
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Figure 4: Electrical isolation between the computer and the triac 
is achieved with a device containing an LED and a silicon 
bilateral switch (SBS). 


Photo 1: Output of the synchronizer. The waveform was 
recorded with a vertical scale factor of 1V per division and a 
horizontal time base of 100ys per division. Its zero is at the bot- 
tom line of the screen. 
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gers the silicon bilateral switch into momentary conduc- 
tion. This sends a current pulse into the triac's gate, turn- 
ing on the triac for the rest of that AC half cycle. The cir- 
cuit operates just like the push-button circuit described 
earlier, except that the push button has been replaced by 
the silicon bilateral switch, and the triac is now turned on 
by each microcomputer-generated current pulse. 

Electrical isolation is an important feature of this cir- 
cuit. Тһе MOC3011 permits the microcomputer to con- 
trol the 120-VAC lamp circuit while remaining electri- 
cally insulated from it. 

How is the microcomputer to generate the properly 
timed pulses needed to control the triac? Proportional 
AC phase control requires 120 pulses per second, with 
each pulse occurring at a controlled delay interval after 
the beginning of an AC half cycle. Part of this pulse 
generation can be performed by software, but there is 
also an important hardware requirement. The microcom- 
puter can produce properly timed pulses only if it knows 
when each AC half cycle begins. That is, the microcom- 
puter must be synchronized to the AC power line. 


This design problem has a two-step solution. The steps 
аге: 


1. Design а circuit that generates a pulsed logic-level 
change at the beginning of each AC half cycle. 

2. Use this pulsed logic-level change to signal the 
microcomputer at the beginning of each AC half 
cycle. 


Figure 5 shows a synchronizing circuit that achieves the 
goal of step 1. The circuit's output remains at logic 1 
(5 V), except when it goes to logic 0 for about 0.4 ms at 
the beginning of each AC half cycle. This output is the 


*5V FROM 

А MICROCOMPUTER 
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TO 
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Figure 5: Synchronizer necessary to provide correct timing reference. ІСІ is a zero voltage switch that produces a current pulse (from 
pin 4) at the beginning of each AC half cycle. This current pulse is optically coupled through IC2 to pull a current pulse through R2, 
thus generating a momentary logic 0 at the synchronizer's output. For convenience and electrical safety, the circuit shown inside the 


dotted line should be built into a protected, insulated enclosure. 
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pulsed logic-level change required. 

How is the microcomputer signaled, as required by 
step 27 The answer to that question depends on how you 
plan to complete the design of the AC phase control. 

One method is to connect the synchronizing signal to 
one of the microcomputer’s interrupt inputs. Upon 
receipt of each interrupt, the computer enters a program- 
timing loop to count off the desired delay. At the end of 
the delay, the program generates an output pulse to trig- 
ger the triac and then waits for the next synchronizing in- 
terrupt. 

An interrupt-driven microcomputer using program- 
timing loops can handle very simple AC phase control 
applications, but this scheme becomes unworkable for 
even moderately sophisticated programs. This is because 
a wide-range power control capable of adjusting a lamp 
from complete darkness to full brightness requires a tim- 
ing loop that runs nearly the full duration of each AC half 
cycle, leaving almost no time to execute the rest of the 
program. 

It would be much easier to let the microcomputer sim- 
ply compute a number representing the delay time 
required and leave it to a peripheral timing device to 
actually count off each delay time and trigger the triac. 

Now such a peripheral timing device will be discussed. 


The Programmable Timer 
A programmable timer is a peripheral device designed 
for connection to the microcomputer bus. It can be con- 
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figured (by software) so that, driven by an external signal 
(ie: the synchronizing signal discussed earlier), it 
generates an output pulse after each input pulse. It 
accomplishes this with the interval between input and 
output pulses equal to a programmed delay. 

This is just what is necessary for an AC phase control. 
A programmable timer can relieve the microcomputer of 
all the processing required for delay timing and output 
pulse generation. With a programmable timer attached, 
the microcomputer is free to run sophisticated programs 
that need only load the timer with a new delay number 
each time a changed delay time is required. 

To gain a closer look at the timer's operation, a 
simplified model will now be examined. 

Figure 6 is a diagram of such a timer, In addition to its 
connections to the microcomputer bus, this timer also has 
a gate input G and an output O. Inside the timer are 
three addressable registers. They are: 


€ an 8-bit, write-only control register used to 
establish the timer's operating mode (much as a 
control register configures the operation of a 
peripheral interface adapter (PIA)); 

Фа 16-bit, write-only latch. Its contents are divided 
into two 8-bit bytes, called M, for the most signifi- 
cant byte, and L, for the least significant byte. 
These two bytes are placed in the latch by the pro- 
gram running in the microcomputer, and they may 
be changed by the program at any time; 


CONTROL 
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Figure 6: Model of the programmable timer, showing gate input 
G , output O, the connection to the microcomputer bus, and the 
addressable registers. The arrows pointing from the latch to the 
counting register indicate the data transfer that takes place at the 
beginning of each count. 
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MINICOMPUTER SYSTEMS, Organiza- 
tion, Programming, and Applications. 
By Richard Н. Eckhouse, Jr. and L. Robert 
Morris. 2nd Ed., 491 pp., illus. Updated, re- 
vised, and expanded, this is a book for every 
systems programmer, systems designer, 
computer scientisi, and a erp specialist 
who wants to know more about microcomputer 
hardware, software, and design. 
787/026 Pub Pr., $21.95 Club Pr., $17.75 


MICROELECTRONICS: Digital and 
Analog Circuits and Systems. By Jacob 
Millman. 801 pp., 700 illus. Exciting news for 
the thousands of engineers who want a thor- 
ү. refresher and updating on today's ICs. 
Will be welcomed by both digital and anal 

electronics engineers at every level of profi- 


ciency. 
423 тх Pub Pr, $24.50 Club Pr., $19.50 
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PROGRAMMING. By W Е Leahy 
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MICROPROCESSOR AND MICROCOMPUTER 
SYSTEMS. Ву G V Rao 
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THE BASIC COOKBOOK. By К. Tracton 
788 / 615 Pub. Рг., $7.95 Club Pr., $6.75 
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MICROPROCESSOR PROGRAMMING FOR 
COMPUTER HOBBYISTS. by N. Graham 
783 /56X Pub. Pr., $12.95 Club Pr., $10.95 


ILLUSTRATED DICTIONARY OF MICRO. 
COMPUTER TERMINOLOGY. By М. Hordeski 
Club Pr., $10.95 


786 / 8631 Pub. Pr., $12.95 
poss c rente PROGRAMS. By J. W. Trudeil, 
"АМ. 
787 /042 b. Pr., $8.95 Club Pr., $7.60 


FUNDAMENTALS OF COMPUTER AL. 
GORITHMS. by E. Horowitz & S. Sahni 
785 / 380 Pub. Pr., $19.95 Club Pr., $15.95 


ELECTRONICS DICTIONARY. By J. Markus 
404 /313 Pub. Pr., $24.50 Club Pr., $19.50 
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AUTOMATIC DATA PROCESSING 
HANDBOOK. Edited by The Diebold Group. 
976 pp., 269 illus. Written by a staff of interna- 
tionally recognized authorities on ADP, this 
comprehensive handbook explains systems, 
programming and the languages, communica- 
tions processes, and the design and instaila- 
tion of today's computers. 

168/075 Pub Pr., 538.05 Club Pr., $25.75 


THE Z-80 MICROCOMPUTER HAND- 
BOOK. By William Barden, Jr. 304 pp., illus., 
paperbound. This book gives you the entire 
"state of the art" in microcomputer technology 
today. Arranged in three convenient and logi- 
cally developed sections, the book discusses 
architecture and interface signals, then power- 
ful interrupt sequences of Z-80 and interfacing 
examples of 1/О memory devices. 

784 /914 Pub Рг., 58.35 Club Pr., $7.50 
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HANDBOOK ОҒ OPERATIONAL 
AMPLIFIER CIRCUIT DESIGN. By D Е 
Stout; edited by M. Kaufman. 434 pp., 223 
illus. Compact, concise, and highly concen- 
trated, this unique "one-stop" designer's 
handbook contains an enormous amount ol 


information. 
617 /97X Pub Pr., $29.65 Club Pr., $17.50 


PRINTED CIRCUITS HANDBOOK. 
Edited by C. Е Coombs, Jr. 2nd Eg., 634 pp.. 
595 illus. Covering the subject of printed cir- 
cuits from the design's idea to final accep- 
tance, this enormously well-received work in- 
cludes double-sided plated boards through 
printed boards and also the major variations 
such as multilayer and flexible circuits. 

126/089 PubPr., $32.50 Club Pr., $24.50 


PRINCIPLES OF INTERACTIVE СОМ. 
PUTER GRAPHICS. By William M. New- 
man and Robert Sproull. 2nd Ed., 544 pp., 
illus. Now in a revised, updated Second Edi- 
lion, this is a volume that has long been THE 
standard source of information for designers! 
483/387 Pub. Pr., $24.95 Club Pr., $19.95 


PROGRAMMABLE CALCULATORS. By 
Charles J. E and Roger J. Sippl. 526 рр., 
illus, 6% x 10 format, paperbound. Profusely 
illustrated, this book analyzes I "pro- 
grammable" calculators. Yhe authors concen- 
{га!е on the trade-up models that users will 


soon be purchasing. 
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Peter R. Rony, David G. Larsen, and Jonathan 
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dala, and design information known today on 
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ELECTRONIC GAMES, Design, Pro- 
gramming and Troubleshooting. By W. 
H. Buchsbaum and R. Mauro. 335 pp., 338 
illus. Information you need to design, program, 
and iroubleshoo! electronic games is right 
here in this per! popular hands-on guide. 

087 /210 Pub Pr., $17.50 — Club Pr., $14.00 


MEMORY DESIGN: Microcomputers to 
Mainframes Edited by LAURENCE 
ALTMAN. 192 pp. illus., 8¥2 x 11 format Keep 
"up" with memory chips, through this collec- 
tion о! key articles from Electronics magazine. 
Data, diagrams, and discussions put all the 
technology to work for you in one authoritative 
book — a volume so up to date, it's a pleasure 


lo use. 
191/549 Pub. Pr., $18.50 — Club Pr., $15.50 


PROGRAMMING LANGUAGES. By Allen 
B. Tucker, Jr. 439 pp., illus. Gives you not only 
the principles of design but the applications of 
six major programming languages. Shows you 
their strengths and weaknesses in solving var- 
ious representative "benchmark" problems. 

654/158 Pub Pr., $22.00 Club Pr., $16.50 


MICROCOMPUTERS / 
MICROPROCESSORS 

Hardware, Software, and 
Applications. By John L. Hilburn and Paul 
М. Julich. 372 pp., illus. Expressly created for 
people invoived in the design, use, or mainte- 
nance of digital systems using micro- 
computers. The authors describe ihe theory 
and workings behind microprocessor architec- 
ture, read-only memory (ROM), random- 
access memory (RAM), and inpul/output in- 
terfacing methods. 

711/44 Pub Pr., $22.50 Club Pr., $16.50 


LOGIC DESIGNER'S MANUAL. By John 
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users rather than for designers of logic ICs. 
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cial logic ICs to solve all design and application 
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OWN CUSTOM TV GAMES. By David L. 
Heiserman. 544 pp., illus. Shows you how to 
create and build games from scratch and 
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information on microprocessors and assumes 
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PERSONAL COMPUTING: Hardware 
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sonal computers — an overall survey of the 
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various tasks, facts about the work others are 
doing — and on how ұтар doing it. 
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ENCYCLOPEDIA OF COMPUTER SCI- 
ENCE. Edited by Anthony Ralston and C. L. 
Meek. 1,500 рр., 60 illus., 100 charts, 7 x 10 
format. This first and only in-depth coverage of 
the entire field of computer science in a single 
volume is comprehensive and completely up 


to date. 
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ANALOG SYSTEMS FOR MICRO- 
PROCESSORS AND MINICOMPUTERS. 
By Patrick Н. Garrett. 248 рр., illus. Explores 
all possibilities for analog systems in one ap- 
plications oriented volume—with many spe- 


cific examples. 
785/496 Риб Pr., $18.95 Club Pr., $14.95 
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€ a 16-bit, read-only counting -egister. A momentary 
logic 0 at the timer's gate input causes this register 
to be loaded with bytes M and L from the latch. The 
counting register then decrements on each cycle of 
the microprocessor clock. When the count reaches 
zero, a voltage pulse is delivered to the timer's out- 
put. Details of this operation will be described 
shortly. 


For this application, the synchronizing signal should be 
connected to the timer's gate, and the timer's output used 
to trigger the triac. 

Now examine the timer in detail by stepping through 
one cycle of its operation: 


1. Upon receipt of a momentary logic 0 at its gate, the 
timer loads its counting register from the latch 
(without changing the number stored in the latch). If it 
is not already low (logic 0), the timer's output goes 
low. 

2. The output remains low for an interval equal to 
(M+1)L + 1 periods of the microprocessor's clock. At 


00 


80 


the end of this interval, the timer's output goes high 
(logic 1). 

3. The output remains high for L periods of the 
microprocessor's clock. At the end of this time, the 
output again goes low. 

4. The output remains low until another momentary 
logic O at the gate starts the cycle again, 


This timing sequence is illustrated in figure 7 and example 
outputs are shown in the photo 2 sequence. 

For this application, it is convenient to make L a fixed 
quantity and let M range from hexadecimal 00 to FF. This 
choice allows you (1) a fixed output pulse width LT, 
regardless of the delay chosen, and (2) program control 
of the timed delay by specification of a single 8-bit byte 
M. 

How is the size of L chosen? The time for one complete 
cycle of the timer is: 


Timer cycle = Delay time + Output pulse width 


= [((M-c1)L + 1] T + LT 
= (M+1) (L+1)T 


timer output pulses 


hexadecimal 


CO FF timer value 


lamp voltage 


Photo 2: This series of photos shows how the timer's output pulses lag behind those from the synchronizer and how the alternating 
voltage across the lamp is determined by the delay value contained in the timer latch. The numbers indicate the hexadecimal value. 
The top row of photos shows how the tímer's output pulses lag those from the synchronizer by a time proportional to the delay value. 
The synchronizer's output is the series of negative pulses across the top half of the screen, while the timer's output is the series of brief 
positive pulses (blips) across the bottom half. Both waveforms were recorded with a vertical scale factor of 2V per division and a 
horizontal time base of 2ms per division. The synchronizer's output has its zero at the screen's horizontal center line, while the timer's 
zero is at the bottom line. 

The bottom row of photos shows the alternating voltage across the lamp as determined by the delay value in the timer's latch. The 
waveforms were recorded with a vertical scale factor of 50V per division and a horizontal time base of 2ms per division. 


INPUT 
GATE 
PULSE 


OUTPUT 
| PULSE 
Figure 7: Timer input and output pulses in the single-shot, dual 
8-bit operating mode, The output pulse begins at time t= 
[(M+1)L+1]T after the input gate pulse, where: 
| М= most significant byte loaded from the timer latch into 
the counting register 
s L= least significant byte loaded from the timer latch into the 
counting register 
ЖЕГІ eA] T ———————— | т T= period of microprocessor clock 
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If the maximum value of М is hexadecimal FF ог decimal 
255, then the maximum time for one cycle of the timer is: 
[Timer cycle ] — 256 (L+1) Т 
Each AC half cycle has a duration of 8333 ys. If you 


wish one cycle of the timer at maximum delay to just 
equal one AC half cycle, you must have: 


8333 ps = 256 (1+1) T 
which requires that: 


La 8333 5 _ 
256 T 
The value picked for L clearly depends on the period T 
of the microprocessor clock. For example, if the clock 
period is 2.5 us (for a 400 kHz clock), the computed value 
for L is: 


8333 ps 


256 @.5 8] — 1 = 12 = hexadecimal ОС 


L= 


Using this computed value for L does not work in prac- 
tice. This is because an intentional, small delay in the 
synchronizer causes the timed cycle actually to begin 
about 100 ys after the start of each AC half cycle, thus 
slightly reducing the time remaining in the half cycle for 
the timer to operate. However, for this particular exam- 
ple, a value of L = 11 = hexadecimal ОВ does work well. 

For this example, the timer’s output pulse width 
therefore is: 


LT = 11 X 2.55 = 27.5и5 


Programmable Timer Module 

Up to now you have been examining a slightly simpli- 
fied model of the programmable timer. Now concern 
yourself with a real device, the Motorola MC6840 
programmable timer module. Figure 8 is a pin-assign- 
ment diagram for the MC6840. 

_ Each timer in the MC6840 has its own gate input (pins 
G1, G2 and G3) and its own output (pins O1, O2 and 
O3). For this application, the synchronizing signal should 
be connected to all three gate inputs, and the individual 
timer outputs used to trigger three separate triacs, Figure 
9 shows how each timer output should be connected to 
the AC circuit it controls. With the MC6840's three inde- 


о |o |- io |o |> |u in 


Figure 8: Pin-assignment diagram for the Motorola MC6840 
programmable timer module. 
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Figure 9: Circuit for connecting one timer output to the AC circuit it controls. The AC phase-control circuit contained within the dot- 
ted lines should be built into a metal box, and the triac's isolated mounting tab securely fastened to the inside wall of the box. 
(Substitution of a different triac without the isolated mounting feature will require the use of special mounting hardware to electri- 


cally isolate the triac from the wall of the enclosure.) 
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Circle 39 on Inquiry card. p. 


Suddenly, 5-100 microcomputer systems can easily handle 100 million 
byfes. Because Morrow Designs™ now offers the first 26 megabyte hard disk 
memory for S-100 systems—the DISCUS M26™ Hard Disk System, 

It has 26 megabytes of useable memory (29 megabytes 
gnformatted). And it's expandable to 104 megabytes. 

The DISCUS M26™ system is delivered complete— 

0 26 megabyte hard disk drive, controller, cables and operating syster- for 
just $4995. Up to three additional drives can be added, $4495 apiece. 

The DISCUS M26™ system features the Shugart 544008 
Winchester-type sealed media hard disk drive, in a handsome metal cabinet 
With fan and power supply. 

The single-board S-100 controller incorporates intelli- 
gence to supervise all data transfers, communicating with the CPU via 
three 1/0 ports (command, status, and data). The controller has the ability to 
generate interrupts at the completion of each command to increase system 
throughput. There is а 512 byte sector buffer on-board. And each sector can be 
ihdividually write-protected for data base security. 

The operating system furnished with DISCUS M26™ 
systems is the widely accepted CP/M* 2.0. 

See the biggest, most cost-efficient memory ever іпітф- 
duced for S-100 systems, now at your local computer shop. if unavailable 
locally, write Morrow Designs™ 5221 Central Avenue, Richmond, СА 94804, 
Or call (415) 524-2101, weekdays 10-5 Pacific Time. 

*CP/M is a frademark of Digital Research. 
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Table 1: Register selection іп the MC6840 programmable-timer 
module. 


pendent timers, it is possible to control three different AC 
circuits. 

Each timer in the MC6840 also has its own external- 
clock input (pins C1, C2 and C3) for use when 
timer-counting frequencies different from that of the 
microprocessor clock are needed. The external-clock in- 
puts are not needed in this application. 

Table 1 describes register selection in the MC6840. The 
MC6840 contains ten addressable registers. Nine of these 
are the control registers, timer latches, and counting 
registers for the three timers. The tenth is a status register 
CS ih interrupt flags. The status register will not be 
used. 

The three register-select inputs RSO, RS1, and RS2 
should normally be connected to the microcomputer's 
low-order address lines А0, А1, and A2 respectively. 
Because the control registers and the timer latches are all 
write-only registers, while the counting registers and the 
status register are all read-only registers, the R/W input 
in effect serves as a fourth register select line. This feature 
precludes the use on MC6840 registers of any MC6800 
processor instructions that operate directly on memory. 
Examples of such instructions are INC (increment), DEC 
(decrement), and CLR (clear). 

The next section examines in detail how the MC6840 is 
programmed for proportional AC phase control. 


System Power-Up 
А system power-up or a momentary low-logic level on 
the MC6840's RESET line causes the following actions: 


© All three timer outputs аге set low. 

€ All three timer latches are preset to hexadecimal 
FFFF, and the three counting registers are loaded 
from the latches. 

€ АП three control registers are cleared, except that 
bit 0 of control register 1 is set. Setting this bit 
causes all three counting registers to be held in their 
preset state, so that the timers do not run. 


Timer Initialization 
The MC6840 is a versatile device with several 
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operating modes. This application requires that each 
timer in the MC6840 be configured for single-shot dual 
8-bit operation. The MC6840 is initialized for this appli- 
cation by loading hexadecimal B6 into control register 3 
(CR3), hexadecimal B7 into control register 2 (CR2), and 
hexadecimal B6 into control register 1 (CR1). 

The order in which these registers are loaded is impor- 
tant. Control registers СКЗ and CR1 share a single 
address space, with bit 0 of CR2 selecting whether control 
register CR3 or CRI is accessed (CR2 bit 0 cleared selects 
CR3; CR2 bit 0 set selects CR1). 

For example, if control registers СКЗ and CR1 share 
address hexadecimal 8000 and CR2 occupies address 
8001, then (recall that CR2 bit O is cleared on system 
power-up or RESET) an appropriate initialization se- 
quence is the following sequence of MC6800 instructions: 


LDA A #$B6 Control word for CR3 and CR1 
LDA B #$B7 Control word for CR2 
STA А $8000 Configure timer 3 
5ТАВ $8001 Configure timer 2 
STA А $8000 Configure timer 1 
Loading the Timer Latches 


With the MC6840 initialized and the program running, 
the brightness of each lamp is controlled by the number 
stored in its associated timer latch. If not disturbed, these 
numbers remain unchanged, and the lamps glow with 
constant brightness. To change the brightness of any 
lamp, it is necessary only to load a new number into its 
timer's latch. 

It is important that the two bytes of each timer latch be 
loaded in the proper order. Although table 1 may lead 
you to believe that the most significant bytes of the three 
latches have three different addresses, in reality these 
three addresses lead to a single 8-bit buffer. To load a 
particular latch, this buffer register must first be loaded 
with the most significant byte. Then, when the least 
significant byte is loaded into space L of the latch, the 
buffer's contents are automatically transferred to the 
latch's space M. 
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For example, suppose the three timer latches occupy 
hexadecimal addresses 8002 through 8007, and are 
assigned as follows: 


M1: 8002 
L1: 8003 


M2: 8004 
L2: 8005 


M3: 8006 
L3: 8007 


If you wish to load M1, M2, and M3 with new delay 
numbers DELAY1, DELAY2, and DELAY3 but leave L1, 
L2, and L3 unchanged with hexadecimal 1E stored in 
each, the program sequence that would accomplish this 
is: 


LDA А DELAYI 
ША В ЖЕ 
STA А $8002 
STA В $8003 
LDA А DELAY2 
STA А $8004 
STA В $8005 
LDA А DELAY3 
STA А $8006 
STA В $8007 


It is important to understand that, even though L1, 12, 
and L3 remain constant, it is not possible to avoid 
reloading a latch's least significant byte each time you 
want to change its most significant byte. There is no 
other way to access the most significant bytes of the timer 
latches. 


Controlled Fading 

Proportional AC phase control is most interesting 
when it is used to fade lamps on and off at controlled 
rates. This has application to theatrical lighting control, 
planetarium operation, and control of multiple projectors 
in a slide show. 

Controlled fading may be accomplished by using a 
program-timing loop to slowly increment or decrement a 
delay number toward some final value set by the pro- 
gram. The fading stops when the final value is reached. 
Fading up or down resumes when the program sets a new 
final value. 

The basic timing element can be either the micro- 
processor's clock or a 120 Hz interrupt signal produced 
by the synchronizer. Of these two choices, I prefer the 
latter, simply because it is much slower and therefore 
easily used to achieve slow fading rates. 

But even 120 Hz is too fast. If the delay number is 
decremented 120 times per second, a lamp fading from 
complete darkness (DELAY = FF) to full brightness 
(DELAY - 00) will do so in only 2.1 seconds. 

An intermediate register is needed, one which may be 
incremented or decremented 120 times per second and the 
carry or borrow generated is used to increment or decre- 
ment the delay number. 


5 

You have been introduced to the basic principles of 
proportional AC phase control; seen how a triac is used 
for this purpose and how a programmable timer may be 
used to drive the triac; and looked closely at the 
Motorola MC6840 programmable timer module соп- 
figured for this application. А method of using a program 
timing loop to slowly fade a lamp up and down in 
brightness has been outlined. You now have all the infor- 
mation necessary to try this on your own. 

In part 2 of this article І shall create a program and cir- 
cuit example on the Heathkit ET-3400 microprocessor 
trainer that will perform the lighting control functions 
discussed so far, № 


mum GIVE YOUR APPLE VISION FOR CHRISTMAS! mmm 


^ The 05-65 Пк opens up a whole new world for your Appie И. Your computer сап now be a part of the action, taking pictures to amuse your 
ing your house while you're away, taking computer portraits . . . the applications abound! The DS-65 is a random access video digitizer. 
It converts a TV camera's output Into digital information that your computer can process. The DS-65 features: 25, 


friends, watc 


е High resolution: 256 X 256 picture element scan 
е Precision: 64 levels of grey scale 


е Versatility: Accepts either interlaced (NTSC) or industrial video input 


е Economy: А professional tool priced for the hobbyist 


The DS-65 Is an intelligent peripheral card with on-board software in 2708 EPROM. 


Check these softwara features: 


* Full screen scans directly to Apple Hi-Res screen 

* Easy random access digitizing by Basic programs 

* Line-scan digitizing for reading charts or tracking objects 

• Utillty functions for clearing and copying the Hi-Res screen 


Let your Apple see the world! 


DS-65 Price: $349.95 
Advanced Video FSI! Camera Price $299.00 
SPECIAL COMBINATION PRICE: $599.00 
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Circle 41 on inquiry саға. 


Ve тал Disk Subsystem 


SYSTEM INCLUDES: 


ә 2 Siemens 8” Disk Drives 

* 1 Cabinet with Fan and 
Power Supply. 

e 1 Tarbell Floppy Disk Inter- 
face, assembled & tested. 

* ] CP/M Disk Operating Sys- 
tem. 

e 1 Tarbell BASIC. 

e All Cables and Соппесіо»ѕ, 

e Complete User Documenta- 
tion. 

* Fully factory assembled and 
tested. 


VDS-H Single Density ...$1888 
VDS-HD Double Density $1999 
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Double Density Interface өліу «натты & Tested, . 


bootstrap operation so all 64K memory address space is 
available to user 
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А Furnace Watchdog 


Having recently moved into a new 
home and being a home computer en- 
thusiast, I naturally began looking for 
an application for my homebrew 
microcomputer. During the big 
snowstorm of January 26, 1978, I was 
snowed in for four days. This situa- 
tion encouraged the development of 
several ideas. 

With forty-eight km (thirty mile) 
per hour winds producing 1.8 to 2.4 
m (six to eight foot) snowdrifts 
alongside of the house, and with 
emergency food source information 
being broadcast on the local radio 


Theron Wierenga 
POB 2007 
Holland MI 49423 


station, it was natural that I began to 
think about the heating system in the 
house. During a conversation with 
my wife several questions arose, and 
we dug out an information booklet 
that had been supplied with the fur- 
nace. We also began to record the fur- 
nace on-off cycles. 

More questions arose. How long 
was the burner on? What were the 
cycle times? How much gas did it 
burn per cycle, and what was the cost 
of this gas? What would be the effect 
if I used my fireplaces for heating? 
How much would additional insula- 


tion help, and did it really help to 
turn the thermostat down at night? 
It became obvious that the only 
way to answer these questions would 
be to monitor the burner cycles of the 
furnace on a continual basis. This 
seemed to be an ideal task for my 
homebrew 8080A microcomputer. By 
the time the storm had ended, my 
notebook contained schematic 
diagrams of all the additional cir- 
cuitry that would be needed to inter- 
face the furnace burner to the com- 
puter, and the first drafts of the 
necessary software were written. 


Photo 1: Interior of the gas furnace. The computer interface cir- 
cuit board is at the lower left, just to the right of the light green 
paper tag. The gas solenoid is slightly above the center of the 


photograph. 
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Photo 2: The author's homebrew 8080A-based microcomputer 
system. Two circuit boards of interest have been removed from 
the card cage and are displayed in the foreground. The real-time 
clock and cassette interface board is on the left; the program- 
mable read-only memory board is on the right. 


About the Author: 

Theron Wierenga is а thirty-four-year-old 
assistant principal at Muskegon High School 
where he formerly taught physics and com- 
puter science. His undergraduate degree in 
physics is from Hope College, Holland MI. His 
masters degree is in educational leadership 
from Western Michigan University. 

He has worked during summers at 
Brookhaven National Laboratory, and for the 
PLATO group at the University of Illinois at 
Urbana. 

His recreational interests are early US postal 
history and electronics. He has designed and 
built many electronic projects, including a 
homebrew 8080A computer system and an 
Altair 8800 system. He is presently working on 
a Mite printer mechanism for a hard copy I/O 
device. His primary enjoyment comes from 
building hardware. 


Computer 

The microcomputer which was 
used is unique. It was assembled be- 
tween May 1977 and January 1978, 
and uses the 8080A microprocessor. 
The circuitry was packaged on four 
4% by 6 inch (11.43 by 21.24 cm) 
wire-wrap boards joined by a 
motherboard using standard 44-pin 
. double readout edge connectors on 
0.156 inch (0.402 cm) centers, The 
four boards consist of: 


8080A central processor, bus 
drivers, and a serial I/O (input/out- 
put) port using the Intel 8251 pro- 
grammable communication interface. 

4 K byte programmable memory 
using 21L02-type static memory 
devices. 

8 K byte programmable read-only 
memory using Intel 2708 circuits. 

Real-time clock, Kansas City for- 
mat cassette interface, and a parallel 
I/O port. 


After some effort and a little hair 
pulling, it was possible for me to 
squeeze a copy of Processor 
Technology's 5K BASIC into six 
2708-type programmable read-only 
memories, A monitor (which resides 
in another 2708) contains routines to 
load memory, display memory, jump 
to a specified address, and begin pro- 
gram execution. The monitor can also 
fill blocks of memory, move blocks of 
memory, set the real-time clock, read 
the real-time clock, print the current 
time on the terminal, record pro- 
grams on cassette, and play back pro- 
grams from cassette. 
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Копап!а 8MC-100 ів versatile, fast, cost efficient. it's the 
disk controller that brings 8-100 bus micro computers 
together with large capacity hard disk drives. 


Versatile 


Interfaces S- 100 bus micro 
computerswith all fixed or removable 
media disk drives with storage 
module (SMD) Interfaces. Each 
Konan SMC- 100 will control up to 4 
drives ranging from 8 to 600 
megabytes per drive, including most 
“Winchester” type drives. Up to 2400 
megabytes of hard disk per 
controller! And you can take your 
pick of hard disk drives: Kennedy, 
Control Data, Fujitsu, Calcomp, 
Microdata, Memorex, and Ampex, for 
example. 


Fast 


ЗМС- 100 transfers data at fast, 6 to 
10 megahertz rates, with full onboard 
sector buffering and sector 
interleaving, and a DMA that's faster 
than other popular S-100 DMA 
controllers. 


Cost efficient 


SMC- 100 15 priced right to keep your 
micro computer system micro-priced. 
It takes advantage of low-cost-per- 
megabyte disk drive technology to 
make the typical cost less than $80 
per megabyte. 
The OEM/ Dealer single quantity price 
is only $1650, with driver ROM option. 
Excellent quantity discounts are 
avallable. 


SMC- 100 availability: 


Off the shelf to 30 days in small 
quantities. (Complete subsystems 
are on hand for Immediated delivery.) 


Konan has the'answers. Talk to them 
today. Call direct on Konan's order 
number: 602-269-2649. Or write to 
Konan Corporatlon, 1448 N. 27th 
Avenue, Phoenix, Arizona 85009. 
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1448 М. 27th Avenue * Phoenix, Arizona 85009 е 602-269-2649 
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Circle 44 on inquiry card. 


Pick yo 
Apple in 
downtown 
Chicago. 


Mail order buying is fine for books. 
But here you get to work with 
actual machines, feel what they're 
like, make a hands-on decision, 
and get instant delivery, to boot. 


No waiting. 


As one of Apple Computer's top 
national dealers, we maintain a 
complete stock of hardware, soft- 
ware, courteous help, service 
when needed, and total support 
all the time. We make sure your 
new computer works ri ht be- 
fore you take it home, that the 
interfaces and peripherals work, 
that you understand the documen- 
tation, that the bugs are gone, 
and that you get everything you 
want. It’s all here. Right now. 


English spoken. 
We speak all the popular computer 
languages, except gobbledegook. 
We also happen ке especially 
skilled at the language of value. 
For your home or your business. 


Money talks. 
For instance, this month’s special 
is an entire Apple II Plus “Business 
Manager's System" (Apple II is a 
trademark of Apple Computer, 
Inc.) for the price of the hardware 
alone. It means you get the Apple 
II Plus computer with 48K of 
RAM, two disk drives, a 9" video 
monitor, a Centronics 779 printer 
and controller, plus all the to 
quality turn-key business soft- 
ware in the “Controller” package, 
regularly $625. The whole $4,995 
value is yours for just $4,370! 


REM PLENTY MORE. 
In fact, you could think of all the 
те П hardware and software 
advertised elsewhere in this publi- 
cation as a kind of catalog for our 
comfortable new store. Then 
come on in and check it all out in 
person. (Too bad if you don’t live 
in Chicago or the suburbs. Come 
on vacation.) 106 E. Oak St., 
Chicago, Ill. 60611 (312) 337-6744. 


THE 
COMPUTER 
вом. 


76 јалиагу 1980 © BYTE Publications Inc 


GAS 


28УАС SOLENOID 


117УАС 


MERCURY 
SWITCH 


EXISTING FURNACE 


1N 4002 
TYPICAL 


ds > а 


MCT-2 
OPTOISOLATOR 


Figure 1: Electronic circuit that allows the computer to tell whether the furnace burner is 
on or off. The mercury switch is contained in the thermostat, and is connected in series 
with the gas solenoid and a source of 28 VAC electricity. The voltage difference be- 
tween the contacts of the mercury switch is 28 VAC when the switch is open (when the 
furnace burner is off), and 0 VAC when the switch is closed (when the burner is on). 


When the furnace is off, the phototransistor in the optoisolator conducts in its saturated 
mode. When the furnace is on, the phototransistor does not conduct. 


The only additional necessary 
hardware was a simple interface to 
the furnace that the computer could 
read to determine whether the burner 
was on or off, 


Monitoring Hardware 

The only information from the fur- 
nace needed by the computer is 
whether the burner is on or off. This 
could be supplied to the processor 
through 1 bit of a parallel input port. 
Since the computer has a real-time 
clock, it can then calculate the length 
of time the burner is on and the 
amount of gas used. I timed the gas 
meter over several long periods and 
found that the furnace took seventeen 
seconds to burn a cubic foot (28.32 
liters) of gas. This measurement was 
confirmed by figures supplied by the 
manufacturer of the furnace. 

Figure 1 shows how I obtained the 
one logical bit of information (on or 
off) from the furnace circuitry. The 
gas solenoid is connected to a 28 V 
AC source by the mercury switch in 
the thermostat. The bimetallic coil in 
the thermostat tips the switch on as 
the room temperature decreases, and 
tips it off as the temperature in- 
creases. The contacts of the mercury 


switch show 28 VAC when open (fur- 
nace burner off) and 0 VAC when 
closed (burner on). 

When the burner is off, the 28 V 
AC signal is passed to a bridge rec- 
tifier made of diodes D1 thru D4. The 
pulsed DC current is smoothed by 
capacitor C1 and flows through the 
light emitting diode (LED) in the op- 
toisolator (OPTO-1), saturating the 
phototransistor. When the mercury 
switch closes, no current flows 
through the LED, and the phototran- 
sistor will be in the nonconducting 
state. 

If you have a parallel input port 
available (actually only one bit of an 
8-bit port is needed), you need only 
connect point À of the circuit to the 
input of the least-significant bit (LSB) 
of the port and point B to the system 
ground. À 1000 ohm pull-up resistor 
to the +5 V supply should also be 
connected to the input. А twisted pair 
of wires can be used to connect the 
circuitry in the furnace with the input 
port on the computer. 

My computer did not originally 
have a parallel input port, so I had to 
construct a simple one with a 
minimum of parts. Referring to figure 
2, an 8T95 three-state buffer was 


We Need Your He 


An International Company Called Micro- 


DaSys has designed a dynamite solution for the 
small businessman seeking a computer. We call it the 
"millie"TM, It’s a system that combines the absolute 
best business software available with fast, dependable 
hardware. 


The "millie" is the smartest buy a small 


business can make. it comes with the most 
powerful accounting, word processing and applica- 
tions software available. And to take advantage of 
that power, the ''millie" uses the 5-100 bus, eight inch 
disk drives and the universal CP/M? operating system 
И can be programmed in BASIC, FORTRAN, Pascal 
and dozens of other languages. Best of all, “millie” 
prices start at under $3000. The one illustrated in- 
cludes a reproduction-quality printer and full accoun- 
ting and word processing software for just $6995 
"Millie" has been in use for over a year in the US, 
Europe, South America and Australia. It is à proven 
design, regularly updated as the state-of-the-art ad- 
vances. 


But an international company can't knock 
on doors. Without branch offices in every city of 
the US (and the world) we һауе the same problem as 
dozens of other computer manufacturers. We simply 
can’t contact all of the small businessmen who could 
benefit from our "millie". That's where you come in. 


We seek your help. Sell our "millie" as a com- 
plete, integrated system to your neighborhood busi- 
nesses, universities, writers and other professionals. 11 


For distribution in the Netherlands contact. 
Computer Programming Interantional BV 
Burg Penstraat 3, Postbus 288, 3740AC Baarn, Holland 


t СРМ is a registered trademark of Digital Research Corp 
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you're reading this magazine you probably have all 
the expertise required to demonstrale and sell 
"millies". All that's really required is the motivation to 
seek out prospective customers and the ability to pre- 
sent "millie's" features to them in à way most under- 
standable to them. Put us in your customer's place. 


We offer you a piece of the exciting computer 
market, the chance to work with the most sophisti- 
cated software and hardware available, and best of 
all, а handsome commission and no minimum pur- 
chase requirements (nol even one!) 


It's easy to sell "millies", vou wil) be supported 
by an international advertising campaign, а йереп. 
dable system made by а well known manufacturer, 
and the best documentation available. All you need is 
the enterprise to seek out new customers and provide 
them with the support they need (perhaps earning your 
own consulting fees) during and after installation. We 
will even supply you with potential sales leads in your 
area — Reader Service Questionaires, Direct Mail In 
quiries, and Telephone Responses. These are peole 
who want you to sell them a "millie"! All you need to 
do is act! 


You've got nothing to lose! There are abso- 
lutely no strings, no minimum purchases, no special 
degrees or instructian required, no retail store neces- 
sary АП that is required is the sincere desire to earn 
money selling our computers. join the fascinating field 
of computer sales now. The таке! is ready if you are! 
Write or call today for your introductory sales 
package and complete info. 


6809! 
Single Board Computer 


Ини WT 


* 


$-100 Compatibility. 
6809 Computability 


IK RAM ә RS-232 level shifters 
10K PROM space * 20 I/O lines 
Рагеһе! keyboard input 
Memory-mapped video firmware 
Fully S-100 compatible 

(including 8080 type 1/O) 
MONBUG II monitor included 

е 2400 baud cassette interface 


$299 Assembled 
$239 Kit 


Order Codes: 
MD690bA 
MD690bK 


Figure 2: A simple input port that сап be 
used fo transfer one bit of information 
concerning the furnace status to the com- 
puter, The address of this input port is 
hexadecimal 0D, determined by the eight- 
input NAND gate and the inverter, 
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THIS GENERATES THE 
IZOR ON THE 5-100 BUS 


Listing 1: The "watchdog" program, written in Processor Technology 5K BASIC. Once 
started, this program loops continuously, monitoring the status of the furnace and 


+5V 
R2 
1K 
IC] PROCESSOR 
8195 DATA ІМ 
2D оо 
1 


printing summary data as required. A flowchart is shown in figure 3. 


10 REM = FURNACE WATCHDOG 


12 REM - TO BE STARTED WITH FURNACE OFF 


20 DIM N2(12) 

22 19=0:.9=0:62=.21149 

26 PRINT"INPUT MONTH, DAY" 
28 INPUT М9,19 

30 PRINT"LAST DOLLAR TOTAL" 
35 INPUT K 

40 PRINT;PRINT 

A1 REM - GET TIME 

42 GOSUR &00 

43 52-5 

44 REM - STORE # DAYS IN MONTHS 
45 FOR С=1 TO 12 

44 READ М2(С) 


48 DATA 31,28,31,30,31,30,31,31,30,31,30,31 


39 КЕМ ~ LOOP TO READ INPUT PORT 14 


50 Т=0 
70 FOR C=1 TO 10 
80 Z=CALL (£2074) 
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Listing 1 continued on page 80 


used, as the data bus in the computer 
is bidirectional. А 741530 8-input 
NAND gate and a single inverter 
decode the input port address, which 
is OD hexadecimal or thirteen 
decimal. The I/O R signal from the 
Intel 8228 bus driver gates the input 
signal onto the bus. This ГО R signal 
can be duplicated іп an S-100 bus 
machine by NANDing the input in- 
struction (INP) signal from pin 46 
together with the DBIN signal on pin 
78. 


Real-Time Clock 

Before I begin to describe the soft- 
ware used, a few words about the 
real-time clock will be useful. The 
real-time clock that is used is my own 
design, and is unique to this com- 
puter. Any type of real-time clock 
could be used in the system. It makes 
no difference whether or not it uses 
extensive hardware, software timing 
loops, interrupts, etc— as long as the 
processor can obtain the time upon 
request and be able to convert this in- 
to the time of day in absolute daily 
elapsed seconds (ie: time of day 
00:00:00 equals 0 seconds, time 
02:03:04 equals 2 3600 + 3X60 + 
4 — 7384 seconds and time 23:59:59 
equals 86,399 seconds). A subroutine 
is used in the BASIC program (in 
listing 1) beginning at line 600 to 
derive the absolute time in seconds 
from the twenty-four-hour real-time 
clock. Regardless of the type of real- 
time clock you use, some sort of 
subroutine will be necessary to 
calculate the time in absolute 
seconds. It is also very convenient to 
have a routine that prints out the cur- 
rent time in traditional form on your 
terminal. 


Software 

The main program used by this 
system (listing 1) is written in BASIC. 
The BASIC interpreter used is Pro- 
cessor Technologys 5K BASIC. 
Simply stated, the program con- 
tinually monitors the furnace burner's 
state, and each time it shuts off, the 
computer prints out a line of informa- 
tion on the furnace's last burn cycle. 
А burn cycle is defined as the interval 
between two burner-off events. 

To eliminate errors induced by 
switch bounce, ten read operations 
are done in sequence from the input 
port. If all of the ten inputs represent 
the same on or off state, then the pro- 
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Solve your personal energy crisis. 
Let VisiCalc'Software do the work. 


With a calculator, pencil and paper you can spend hours plan- 
ning, projecting, writing, estimating, calculating, revising, erasing 
and recalculating as you work toward a decision. 

Or with the Personal Software" VisiCalc program and your 
Apple* I] you can explore many more options with a fraction of 
the time and effort you've spent before. 

VisiCalc is a new breed of problem-solving software. Unlike 
prepackaged software that forces you into a computerized 
straight jacket, VisiCalc adapts itself to any numerical problem 
you have. You enter numbers, alphabetic titles and formulas on 
your keyboard. VisiCalc organizes and displays this infor- 
mation on the screen. You don't have to spend your time 
programming. 

Your energy is better spent using the results than get- 
ting them. 

Say you're a business manager and want to project 
your annual sales. Using the calculator, pencil and paper 
method, you'd lay out 12 months across a sheet 
and fill in lines and columns of figures on 
products, outlets, salespeople, etc. You'd cal- 
culate by hand the subtotals and summary 
figures. Then you'd start revising, erasing 
and recalculating. With VisiCalc, you simply 
fill in the same figures on an electronic 
"sheet of paper" and let the computer do 
the work. 

Once your first projection is complete, 
you're ready to use VisiCalcs unique, 
powerful recalculation feature. It lets you 
ask “What iff’ examining new options 
and planning for contingencies. "What if” 
sales drop 20 percent in March? Just type in 
the sales figure. VisiCalc instantly updates 
all other figures affected by March sales. 
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Or say you're an engineer working on a design problem and are 
wondering "What if that oscillation were damped by another 10 
percent?” Or you're working on your family’s expenses and 
wonder “What wil! happen to our entertainment budget if the 
heating bill goes up 15 percent this winter?" VisiCalc responds 
instantly to show you all the consequences of any change. 

Once you see VisiCalc in action, you'll think of many more 
uses for its power. Ask your dealer for a demonstration and dis- 
cover how VisiCalc can help you in your professional work and 

personal life. 

You might find that VisiCalc alone is reason enough to 
own a personal computer. 

VisiCalc is available now for Apple II computers with 
versions for other personal computers coming soon. The 
Apple II version requires a 32k disk system. 

For the name and address of your nearest VisiCalc 
dealer, call (408) 745-7841 or write to Personal Software, Inc., 
. 592 Weddell Dr, Sunnyvale, СА 94086. If your 

>. favorite dealer doesn't already carry Personal 

~ NS 
SM. 


Software products, ask him to give us 
a call. 


VisiCalc was developed exclusively for 
Personal Software by Software Arts, Inc, 
Cambridge, Mass. 


TM -VisiCalc is a trademark of 
Personal Software, Inc. 


“Apple is a registered trademark 
of Apple Computer, inc. 


Listing 1 continued: 


90 Т=Т+2 


100 


NEXT С 

IF Т-і. THEN 40 

IF Т210 THEN 140 

IF 7=0 THEN 210 

GOTO 40 

КЕМ - GAS ОМ ROUTINE 
GOSUB 800 

6=5 

L=10 

5070 40 

КЕМ - GAS OFF ROUTINE 


REM - DO CALCULATIONS AND PRINT OUT LAST BURN CYCLE 


GOSUB 400 

КЕН - HAS TIME CROSSED MIDNIGHT 
IF 6<S THEN 250 

1-84400-045 

БОТО 240 

1-5-б 

Jx(1/1700)362 

19=19+1 

49-29%. 

K=K+J 

КЕМ - HAS TIME CROSSED MIDNIGHT 
IF §2<S THEN 274 

ПчВ4400-5245 

GOSUB 500 

БОТО 225 

һ-5-52 

R=(1/D)*100 

Q=CALL (6262) 

PRINT TAB(1),M9,"/",D9, 

PRINT TAB(11), "On", INT((1/60)*100)/100,"Min.,", 


PRINT TAB(27), INT(R#10)/10,"% of”, INTC(IA0)100)/100, 
PRINT ТАВ(А3),"Міп. cycle $”, INT((J+.005)#100)/100, 


PRINT TABCS30," $", INT( (K+.005) 4100) /100 
82-8 

5070 50 

REM - MGN/DAY UPDATE 

19-941 

IF D942M2(M9) THEN 560 

9-1 

М9-М9%1 

IF М9<13 THEN 560 

М9-1 

PRINT PRINT SPRINT 

PRINT"DAILY TOTALS -- On",INT((I9/864)*10)/10, "2%" 
18=19/1700 

PRINT ТАВ(18),"Сов% is $", ІМТ((18ж52)ж100)/100 
PRINT TAB(146), INT(18#10)/10,"CCF Used" 
PRINT PRINT ;PRINT 

1920; J9=0 

RETURN 

КЕМ - FETCH TIME ІМ SEC. 

DI=CALL (12032) 

D2=CALL (12041) 

D3=CALL (12047) 

D4=CALL (12053) 

DS=CALL (120597) 

DésCALL (12065) 

M=(104D14D2)440+ (10ж03+р4) 
6-М%40%(10%05%26) 

RETURN 
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Figure 3: Simplified flowchart of the 
watchdog program given in listing 1. 
Once started, the program loops con- 
tinuously, checking the status of the fur- 
nace and printing summary data as re- 
quired, 


INITIALIZE 
CONSTANTS 


AND 
VARIABLES 


GET CURRENT 
TIME, 
SET $2= TIME 


READ INPUT 
PORT 13 
( DECIMAL) 
CHANGE 
iN BURNER 
P 


«рет, GET CURRENT 
* 
pA SET G-TIME 


GET CURRENT 
TIME, 
SET $ = TIME 


UPDATE 
MONTH/DAY 
PRINT DAILY 
TOTALS 


PRINT TIME, 
DATE AND 

DATA FROM 
LAST CYCLE 


gram accepts this as a true indication 
of the burner's status. Figure 3 is a 
simplified flowchart of the program. 

Essentially the program loops con- 
tinually, looking for a change in the 
burner status. If there is a change, 
there are two different flow paths 
depending on whether the burner has 
just turned on or turned off. If the 
burner has just turned on, the current 
time is stored in the variable G. If it 
has just shut off, the current time and 
the value stored in G are used to 
calculate how long the burner was on 
and the percentage of time the burner 
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Even at 5:12 a.m., its hard to quit 


playing Personal Software" strategy games. 


A quick game before turning in can become an all-night 
session when you load any of the Personal Software" strategy 
games into your Apple? РЕТ“ or TRS-80* They'll challenge, 
teach and entertain you. Апа now there are two new games— 
Gammon Gambler" and Checker King™—joining Bridge 
Partner,” Time Trek and the best-selling Microchess.” 

Gammon Gambler is а sure bet. With ten levels of skill, 
you can begin a novice and become 
an expert. Whichever level you play, 
the computer moves so quickly 
you don't have to wait. The 
program follows U.S. 
tournament rules, and in- 
cludes the doubling 
cube to spice up the 
game. Written for 
the Apple and 
PET by Willy 
Chaplin. 

Checker King—you probably forgot 
how much fun it is! If you move and 
change your mind, take it back and move 
again—without a peep from the computer. 
Play eight skill levels. Add and remove 
pieces. Save three board positions for later 
play. And solve three challenging checker 
puzzles. Written by Michael Marks for 
the Apple, PET and TRS-80. 

Microchess, the most widely used 
personal computer chess program, is a 
nearly perfect chess opponent for the total 
novice or the advanced enthusiast. Written 
by Peter Jennings for the Apple, PET and 
TRS 


Gammon Gambler 


* Apple is a trademark of Apple Computer, Inc.; PET is a 
trademark of Commodore Business Machines, Inc.; TRS-80 is 
a trademark of the Radio Shack Division of Tandy Corp. 
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Bridge Partner. You against the computer in over 10 million 
different hands of contract bridge. You can even specify the 
hands high card points. Written by George Duisman for the Ap- 
ple, PET and Level II TRS-80. 

Time Trek is easy to learn, dif- 
ficult to master and impossible to 
forget. Take command of a starship 
in real-time action to make the gal- 
axy safe again. PET version by Brad 
Templeton. TRS-80 program 

by Joshua Lavinsky. 
Personal Software, Inc., 
also produces the VisiCalc™ 
program (the software that's 
revolutionizing personal 
computing), CCA Data Management Sys- 
tem, the Vitafacts series and otherexciting 
software forthe Apple, PET and TRS-80. 

Nowthat you've read about the Per- 
sonal Software programs, go see a 
demonstration. For the name of your 
nearest Personal Software dealer, call 

(408) 745-7841 or write to Personal 
, Software, Inc., 592 Weddell Drive., 
Sunnyvale, СА 94086. 


Checker King 


Table 1: lise of variables in the BASIC program of listing 1. The physical items of data 
represented by each variable are shown here. During leap years (such as 1980), the ar- 
ray M2 must be modified to reflect the greater number of days in the month of 
February. 


was on during the last cycle. A 


Number of total seconds in the previous burner cycle, from last burner-off event to cur- 
rent burner-off event. 

Most significant digit (М5) of current time; number of tens of hours. 

One digit of current time; number of units of hours. 

One digit of current time; number of tens of minutes, 

One digit of current time; number of units of minutes. 

One digit of current time; number of tens of seconds. 

Least significant digit {LSD} of current time; number of unils of seconds. 

The current day of the month. 

Absolute daily elapsed time in seconds that the burner was on in Ihe current cycle. 
Cost of gas in dollars for 100 cubic feet (2832 liters). 

Number of seconds the burner was on in the previous cycle. 

Total number of units of gas used for the day, one unit = 100 cubic feet (2832 liters). 
Accumulated number of seconds the burner has been on during the day. 

Cost, in dollars, for the previous burner cycle. 

Accumulated cost of gas for the total day. 

Accumulated total cost of gas since the program was started. 

Set to zero If the burner is currently off, set to ten If the burner is currently on. 
Current time іп minutes from 00:00:00. 

А subscripted array of twelve values containing the number of days in each month, ig- 
noring leap years. 

The current month. 

Percentage of time the burner was on during the ев burner cycle, 

Absolute dally elapsed time in seconds from 00:00:00. 


Time, in absolute daily elapsed seconds, that the burner was off in the previous cycle. 


The value returned by a machine language subroutine, set to zero if the burner is off and 
to one if on. 


cost. This information is then printed 


calculation of the cost of the gas used ош on the terminal. 


is done, as well as the total running 
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PASCAL/M" 
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Table 1 describes the physical data 


PASCAL'M is an implementa- 
lion of the Standard Pascal 
programming language de- 
signed by Niklaus Wirth 


A CP/M* COMPATIBLE PRODUCT 


PASCAL/M does all input/output and file manipulation via calls to 
CP/M. The flle interface Intrinsics were chosen to promote Pascal 
program transportabllity and to provide a bridge between CP/M 
and the Standard Pascal language definition. In selecting and 
defining extensions to PASCAL/M, heavy weight was given to 
compatibility with other existing Pascal implementations. Over 40 
extensions to Standard Pascal support: 


e Console Cursor Controls e Segment procedures (memory 


„ Type String sharing? 
« Untyped files (for e String and Character procedures to 
support Insertlon, deletlon and 
memory image 1/0) replacing of character data. 


PASCAL/M provides single precision floating point (Type Real). Both In- 
teger (16 bit) and long Integer (32 blt, 9 digit) arithmetic are sup- 
ported. An optional version will support the AMD 95114 or the intel 
8231 math chips. 


PASCAL/M requires 56K НАМ and one 
floppy disk. The package includes diskette 
with P Code Compiler, Interpreter, and 
Runtime Library: Pascal User Manual and 

T Heport by Jensen and Wirth: and PAS- 
a E ч СА! {М User's Reference Manual. The 
Brandis cost is $350. For manuals only - $35., 

CDOS в" Dealer inquires welcomed. — Visa/MC. 


Northstar 2D "СРЕМ Is g tadama o! Digital Research 


(lifeboat) EBO 5-14" 
2.0 8050/85 в" Di it 2670 Cherry Lane 
igi a Walnut Creek, СА 94596 


2.0 50 pg d 
Marketing (415) 938-2880 


AVAILABLE VERSIONS 
CP/M Type CPU Type Disk Size | 


tao 


MP/M 1.0 воол5 ғ 
MP/M 1.0 тво a" 
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that the variables in the program 
represent. These descriptions should 
help in understanding the program’s 
details. 

There are eight places where the 
CALL function is used in the BASIC 
program. The CALL function bran- 
ches to a machine language 
subroutine in the following way. Ап 
address (in decimal) is supplied as the 
argument, and program execution is 
transferred to that address. Any 
desired value to be returned to the 
BASIC program is put in the variable 
to the left of the equal sign by placing 
it in the HL register pair before 
returning from the subroutine. А 
RETURN instruction at the end of the 
machine language routine returns 
control back to the BASIC program. 
My machine language routines begin 
at hexadecimal address 2Ғ00. 

The CALL at line 80 simply reads 
input port hexadecimal OD and 
returns either a logical zero or one to 
denote whether the burner is off or 
on, respectively. 

The CALL at line 280 transfers con- 
trol to a machine language routine 
that reads the real-time clock and 
prints the current time on the ter- 
minal in standard form. The variable 
Q is not used for any calculations, 
but rather just supplies the necessary 
syntax for the BASIC interpreter. A 
subroutine called TTOP, which 
resides at hexadecimal address 189D 
in the monitor, is used within this 
routine as well as in the machine 
language routines that begin at hex- 
adecimal memory location 2Е00. 
TTOP reads the real-time clock and 
stores the 6-digit time (as ASCII 
characters) beginning at hexadecimal 
memory location 2254. 

The six CALLs beginning at line 
600 are used to retrieve the individual 
digits of the current time of day from 
the real-time clock. The six digits are 
then used to calculate the absolute 
time of day in seconds. 

The machine language subroutines 
are shown in listing 2 and are quite 
straightforward. The subroutines 51 
through S6 each read a single digit of 
the time and return it to the BASIC 
program in the HL register pair. 
Subroutine S1 is always the first call- 
ed, and the actual clock-read opera- 
tion is done here just once. MASK is 
used to strip high-order bits from the 
ASCII character representation of 


Oregon 
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To the users of OMSI Pascal-1 for the PDP-11: 


We are pleased to make available to you the new version (V1.2) of OMSI Pascal-l. 
V1.2 contains many enhancements and improvements, and you will find it easier 
to operate and even more reliable. The following overview outlines the most 
significant changes incorporated in the new version. For details, please ask 
for the V1.2 Language Specification and User's Guide(s). 


Extended precision real arithmetic: a compiler switch causes all real calcu- 
lations to be carried out with 15 digit precision (standard PDP-11 double pre- 
cision four-word format). Extended precision is supported on all PDP-11 and 
151-11 processors, and on all operating systems. The precision of the library 
functions is also extended. 


Debugger: the interactive debugger is now entirely Pascal-oriented, and is 
conversant with all user identifiers, types, scope rules, and the source pro- 
gram. The debugger has the capability, for example, to intercept a fatal error 
and display the last executed statements, or to accept and store commands for 
display of variables at a breakpoint. 

Profiler: if you have ever wondered where your program spends its time, the 
Profiler can produce a listing and show you the number of times every line is 
executed. 

Fatal error recovery: the system error procedure can be replaced by a Pascal- 
coded routine. 

Direct access files: the procedure Seek(file,record) is a built-in procedure, 
and causes the file buffer to be positioned to any desired record. 


File options: many enhancements have been made in file processing, allowing 
(for example) large buffers and spanned records on RSTS and КТ11, and RSX file 
attributes including variable-length records. The RSTS file support uses 24-bit 
block numbers for RSTS V7 large file capability. All systems now support a full 
default filename when opening files. 


Fast MACRO: most of the compilation time is actually spent in MACRO and the 
linking loader. Оп RSTS systems, a new utility (MAC) performs both of these 
functions in one-third of the time. 

String package: included with V1.2 is a set of procedures and functions for 
handling dynamic length character strings. The package is written for portabil- 
ity in Standard Pascal. 

Order information: to OMSI Разса1-1 licensees in warranty or extended support, 
V1.2 is available for the cost of handling, media, and shipping; other parties 
please contact Anne Smith, Vice-president for Sales. 


Yours truly, 


LEB. curn 


Donald Baccus 
Vice-president,'Software Engineering. 


2340 SW Canyon Road Portland, Oregon 97201 


(503)226-7760 Cable: SOFTWARE TWX 910-464-4779 
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Listing 2: Machine language subroutines that are called by the BASIC program of listing 
1, shown here in assembler for the 8080 processor. Routines 51 through 56 each read a 
single digit of the time from the real-time clock. The digit value is returned to the BASIC 
| program in the HL register pair. S1 is always the first to be called, and the actual clock 
read operation is done only once. MASK strips the high-order bits from the ASCII 
m m character representation of the digit. 
AND 8080 MACRO ASSEMBLER, VER 2.0 ERRORS = 0 PAGE 1 
FURNACE WATCHDOG 
WRITTEN BY Т. WIERENGA, РЕВ. 1978 


READ HOURS MINUTES, SECONDS 


і тэ че ча wa ces 


189D ТОР EQU 189DH 
2Ғ00 ORG 2F00H 
2Ғ00 Ср9018 51: CALL TTOP ‚ READ CLOCK 
2-03 345422 LDA 2254H > STORE IN MEMORY 
2F06 C3242F JMP MASK ; GET TENS HOURS 
209 345522 52: LDA 2255H ; GET UNITS HOURS 
2F0C — C3242F JMP MASK 
2ҒОҒ 345822 53: (ПА 2254Н > GET TENS MINUTES 
2212 €3242F JMP MASK 
2215 345722 64: LDA 2257H ; GET UNITS MINUTES 
2F18  C3242F JMP MASK 
2F1B 345822 55: LDA 2258Н ; GET TENS SECONDS 
2F1E C3242F JMP MASK 
2F21 345922 54: LDA 2259Н ; GET UNITS SECONDS 
2F24 Е640ОҒ MASK: ANI OOFH 
2226 6Ғ MOV L,A y RETURN VALUE IN H,L 
2-27 2400 NVI Н,0 
2F29 C9 RET 
: READ INPUT PORT 13 (0DH) 
, O=FURNACE OFF, 1=0N 
Li 
2F2A X DBOD IN 13 
2F2C — E601 ANI 1 ; LSE ONLY USED 
2F2E ЁҒ MOV L,A ; RETURN VALUE IN H,L 
Computer terminals, business systems, 2F2F 2400 MUI Н,0 
lab components . . . they all need desks 2231 С RET 
and enclosures. That's what we're all END 


about. Computer Fumiture and Acces- NO PROGRAM ERRORS 

sories offers a standard line of furniture 1 

suitable for a wide variety of applica- е 

tions. Handsome, rugged, economical 8080 MACRO ASSEMBLER, VER 2.0 ERRORS = 0 PAGE 2 


furniture in all shapes, sizes and colors. 


Basic madels shipped from stock in SYMBOL TABLE 

days, not months. And we're nice people 

to deal with. What more could you ж 01 

ask for? 
A 0007 B 0000 C 0001 їй 0002 
Е 0003 H 0004 L 0005 M 0006 
MASK 2F24 PSU 0006 51 2Ғ00 * 52 2F09 ж 


- 53 2FOF * 64 215 ж — S5 FIR * Sd 2221 s 
ЕД SP 0006 TTOP 189П 
| ІС BIBO 


Computer Furniture and 
Accessories, Inc. 


:102F00000D9D1834542203242F 345522 3242F 3478 


:102F100056223242F 345722C 3242F 345822C 324BF 
1441 West 132nd St t 
Gardena, CA 90249 - 1102F20002F 345922E 60F éF 2600C9 DBODE 401 6F 2606 
(213) 327-7710 :022Ғ300000С904 
20000000000 
4 
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* Suggested retail price. 
Substantial OEM and dealer 
discounts available 


You can’t buy more 
capability for less . . . But 
you can buy less for more. 


Сігсіе 51 on inquiry cara. 


| pv 

AR ЧЕТТЕТЕ: $ ыле 
h ЧН КЕЧИ АЗ ЖШ “ 
мі ағ” 
1 + + 


MPI presents the perfect answer to your inflation-riddled printer budget. THE MODEL 88T DOT 
MATRIX PRINTER. The first in a series of new full-capability low-cost printers designed specifically 
for the general use computer market. The Model 887 is a fully featured printer with a dual 
tractor/pressure-roll paper feed system and a serial or parallel interface. The tractor paper 
feed system provides the precision required to handle multi copy fanfold forms, ranging in 
width from 1 inch to 9.5 inches. For those applications where paper costs are important, the 
pressure-roll feed can be used with 8.5 inch roll paper. A long-life ribbon cartridge gives crisp, 
clean print without messy ribbon changing. The microprocessor controlled interface has 80, 96 
or 132 column formating capability while printing upper and lower case characters bi- 
directionally at 100 characters per second. 


With all of these features, plus quality construction, continuous duty print head and attractive 


styling, the Model 88T would easily sell at the competition's "under $1000" (999.9 tag. But we 
are offering it for only $749; this should make you happy and several hundred dollars richer. 


Write for complete specifications and pricing information. 


— 
Hacia мамы e ———— — — 
Е eai LI * En 
aet ts 
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Microprocessor Based 

Reverse Video 

Blinking, Underling 

Tabbing 

Numeric Keypad Standard 
Upper/Lower Case Standard 
Protected and Conversation 
Modes 

Lear Slegler Code Compatible 
Eight Different Editing Features 
One Page of Memory Standard 
Single Unit Price $840.00 
(Quantity pricing available) 
Add $60.00 for Serial Printer Port 
Add $60.00 for Second Page 
Memory 

Add $20.00 Shipping 

Illinois Residents Add Appropriate 
Sales Tax 

Send for additional information, 
check, money order or C.O.D. 
certified check to the address 
below. 


.-.add the 
sound dimension 
to your system 
e 
nose 
Soundboard Uses Tuo ОТ AY 


3-8910 |.С.'$ to Generate Sound 
€ffects Under Software Control 


5-100 Bus Compatible 


Breadboard Area Allows €asy 
Fidoptation to any System 


Ол Board Audio Amplifier 
Four 8-Bit МО Ports 


МО Addresses are Switch 
Selectable 
PCB only, $34.95 


Send For additional information, 
check or money order to: 


Ackerman 
Digital Systems, Inc. 
110 North York Road ,* Suite 208 
Elmhurst, Illinois 60126 
Tel. 312-530-8992 


Illinois Residents Add Appropriate State Sates Tax 
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Table 2: Example of the output produced by the BASIC watchdog program of listing 1. 


01:50:25 2/22 9.78 Min., 3.4 Z of 295.41 Min. cycle $ .07 $ 3.27 
02:25:42 2/22 Qn 11.23 Minas 31.7 X of 35.43 Min. cycle $ .08 $ 3.15 
03:00:45 2/22 DOn 11.31 Min., 32.2 X of 35.06 Min. cycle $ .08 + 3.44 


03:34:40 2/22 On 11.51 Min., 


04:08:44 2/22 On 11.45 Mın., 


04:43:22 2/22 Un 11.65 Min., 


05:18:22 2 / 22 On 11.5 Min., 32.8 7 of 35.01 Min. cycle %.09 $ 3.79 
05:53:31 2/22 On 12.33 Mın., 35.1 X of 35.13 Hin. cycle %.09 +$ 3.88 
02:23:28 2/22 Ün 65.9 Min., 73.1 X of 90.08 Min. cycle & .49 $4,3 
09:56:08 2/22 On 10.1 Hin., 6.6 Х of 152.53 Min. cycle $ .08 % 4.4 
19:35:23 2/22 On 11.88 Min., 30.2 X of 39.26 Min. cycle $ .07 $ 4.54 
11:14:10 2/22 Qn 11.26 Min., 27.6 2 of 40.78 Min. cycle %.08 & 4.6 
12:00:01 2/22 On 10.88 Min.. — 24.8 Z of 43.83 Min. cycle $ .08  $ 4.7 
12:44:40 2/22 On 10.5 Min., 23.5 2 of 44.66 Min. cycle $ .08 $ 4.7 
13:33:57 2/22 On 10.03 Min., 20.3 2 of 49.28 Min. cycle $ .07 + 4.8 
14:25:37 2/22 On 9.? Ain., 18.7 X of 51.66 Min. cycle %.07 $ 4.93 
15:27:48 2/22 On 9.28 Min., 14.9 Z of 62.14 Hin. cycle $.0? $5 


16:32:22: 2/22 On 9.21 Min., 14 


17:27:30 2/22 Un 10.53 Міп.. 19 


18:17:55 2/22 On 11.48 Min., 22 


20:43:56 2/22 On 117.3 Min., 


21:19:56 2/22 (п 14.43 Min., 


DAILY TOTALS -- On 28 2 
Cost 15 $ 3 
14.2 CCF Used 


each number to yield the binary value 
before it is returned to the BASIC 
program. 

The input subroutine begins at hex- 
adecimal memory address 2F2A. 
Only the least significant bit (LSB) of 
the byte input from input port OD is 
used. 

Some sample output from the 
mainline program is shown in table 2. 
Although a large amount of data is 
supplied by this program, it is dif- 
ficult to visualize the trends in the 
daily consumption of gas without 
some additional analysis of the data. 
Therefore, a second BASIC program 
is used to produce a simple bar chart 


33.9 Z of 33.9! Min. cycle %.09 $ 
33.5 % of 34.1 Min. cycle $ „09 $ 


33,6 Х of 34.58 Min. 


.2 7 of 64.66 Hin. 
„1 X of 55.03 
? 3 of 50.43 
80.3 7 of 


40 X of 36 


cycle 6 .09 6 3,7 


cycle $ .O? $ 


Min. cycle %.08 + 5.14 


Min. cycle %.09 $ 


146.01 Hin. cycle $ .88 $ 


Min. cycle 64,11 % 


of daily gas consumption. 

The bar chart program appears as 
listing 3. Several sets of data, each 
consisting of three numeric values, are 
obtained from the “watchdog” pro- 
gram of listing 1. These data sets are 
entered into the DATA statements 
beginning at line 500. Each set is read 
as the variables H, M, and T, which 
are the hour and minute the burner 
shut off after each cycle, and the 
length of time it was on. The number 
of data sets should correspond to the 
number of burner cycles in the day 
being charted. 

An array D of 144 entries is 
created. Each entry represents ten 


PROL IGY: 
BRILLI 
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Every so often an individual is born exhibiting extraordi- 
nary talent at a very early age. Often, they rise above the 
multitude establishing themselves as masters in their fields. 
These individuals are called prodigies. 


The Prodigy computer is so advanced, it clearly estab- 
lishes itself as a master in the field of small business 
computing. 

Modular design and single board construction mean reli- 
ability, expandability, and ease of service. But it is SOFT- 
WARE which truly sets Prodigy apart. Unlike other compu- 
ters, software was a major design consideration rather than 
an afterthought. Prodigy utilizes a highly advanced operat- 
ing system and the PROTEGE” to provides some very im- 
pressive features: 


Ш DATA BASE MANAGEMENT Ш INDEXED FILES 


B VIRTUAL CODE Ш SPOOLING 
B DATA COMPRESSION B MULTI-TASKING 


The result? incredible speed and storage capacity, 
and economical systems developmentand maintenance. 


"Though it may look like many other microcompu- 
ler systems — . . . Prodigy One literally speeds away 
from them." — ... Max Schindler, Software Editor- 
ELECTRONIC DESIGN. 


Your local Prodigy dealer maintains an extensive library 
of field proven application software. Available applications 
include General Ledger, Accounts Receivable, Accounts 
Payable, Payroll, Medical Billing, and a remarkable system 
for the Personnel Placement Industry. All are easy to use yet 
provide a level of sophistication unheard ofin its price class. 
And Prodigy also does word processing! 


Prodigy systems are supported by a nationwide organiza- 
tion of thoroughly trained, experienced professionais. Your 
Prodigy dealer is a SINGLE source for hardware, software 
and a level of service that continually insures effective, trou- 
ble free operation. 

Speed, sophistication, and low cost; an incredible combi- 
nation for a вта!! business computer. Would you expect 
less from a prodigy? 


ЕВ a nr S 
SYSTEMS, INC. 


487 LINCOLN HIGHWAY e ISELIN, N.J. 08830 e (201) 283-2000 
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*"Prodigy's easy 10 use compiler-based small business applications development language. Prodigy also supports other popular languages such as FORTRAN, COBOL, BASIC. and PASCAL. 


BYTE January 1980 87 


Сігсів 54 оп inquiry саға. 


AN OPEN LETTER ОМ THE 
TEXAS INSTRUMENTS 
TI-99/4 HOME COMPUTER 


It's a fact that the new TI-09/4 is the 
most sought after home computer on the 
market today. However, the demand far 
exceeds the factory's ability to produce 
them, so they will be in short supply, 
for all dealers, for the foreseeable 
future. 

As а practical and equitable solution, 
CTC has set up a priority shipping 
schedule for our customers. 

Here's how it works. 

You send us your order for a TI-99/4, 
with a $150 deposit (cash or credit 
card). Upon receipt of your order and 
deposit, we record your name and the 
date it is received on our priority list, 
and send you a confirmation of its 
receipt and your position on the priority 
list by return mail. 

As we receive our allocation of TI-09/ 4's 
we will ship them to our customers 
according to their position on our 
waiting list. Simply stated, it's First 
Come, First Served.’ 

Safeguards: 

You may cancel your order any time 
upon 50 days written notice and receive 
a full refund of your $150 deposit. 

You may call us at any time and we will 
tell you your position on the list, and 
our best estimate of when you can 
expect delivery. 


стс DISCOUNT PRICE 5 1 099 


ir иш се 
! The Computer 1 
- People 1 
- San Diego's largest Discount Computer & Calculator Ù 
1 Store 5560 Ruffin Road, San Diego, CA 92123 | 
"олақ me the following marchendise й 
Т) КОМЕ COMPUTER PRODUCTS | 
B = PHCDOAM 1198/4 Home Computer ji 
a Оерози $150 00 $ 
РНА2000 — Dual Cassette Cable 95 il 
3 FHP1100 Агате Сатиш: (Pan) 3995 $3. | A 
РНР1500 — Speech Synthesirer 14995 s 
JA MODULES | 
| PH баҙеозік 2995 5 a 
|] PRADO) — Demaestration 6895 3 — 1. 
РНМ3002 Early Learning Fun 2995 5 | 
| понео Begnteg бетта! 7995 $ " 
н Wambar Magic 1995 i 
І РНМ2006 Video-Graghs 95% s. . Ei 
Ё >ныз Homa Pesacal ио B$51—— р 
1 РЫ Коела Budget Management 495 3 
PHM3008 Video 6395 ; il 
| 5429 Football 2995 5 
p АИ Proc Pares 2095 1 0 
TOTAL м 
| Shuppong. add 3% 1 I 
Сы герй add 8% tan 4 
- Aenoum anctaxed 1. Í 
[check oc money order} й 
Ë Charge to me [WSA [7] MASTER CHARGE E 
4 Act = Е Dua... Т 
J ешш (Requested d тыу credet card] І 
3 
| Street or Р.О, : 
% City State Zig ! 


Че па иы аы иш ша шш ша шш на шш иш шш ни ши И 
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Listing 3: BASIC program that prints bar graphs from data accumulated by the watch- 
dog program of listing 1. An example of the output of this program is shown in figure 4. 


100 
110 
120 
130 
135 


minutes of time during the day. A 
value of one is assigned to an array 
entry if the furnace was on during the 
major part of the corresponding ten 
minute interval, otherwise the value 
is left at zero. This array is then 
printed as 144 lines, which are blank 


КЕМ - BAR CHART PRINTOUT FOR 
REM - FURNACE WATCH DOG 


REM 
DIM D(144) 
REM - SET ARRAY TO ZERO 


FOR 1=1 TO 144 
D(1)=0 

NEXT I 

REM - READ TIMES 

READ Н,М,Т 

IF T=0 THEN 250 

REM - CALCULATE PLACE IN ARRAY 

REN - AND LENGTH OF TIME ON 

Х=Нж&+1НТ((Н/10)+.5) 

T=INT((T/10)4.5) 

IF T>0 THEN 220 

Т=1 

КЕМ - FILL ARRAY WHEN ON 

FOR I=X TO X-T+1 STEP -1 

(1)=1 

МЕХТ 1 

GOTO 170 

RESTORE 

GOSUB 400 

REM - PRINT OUT ARRAY AS 144 BARS 

FOR J=1 TO 144 

REM - CR IF=0 

REM - BAR IF=1 

IF D(J)=0 THEN 300 

FOR K=1 TO 30 

PRINT"X", 

NEXT K 

REM - PRINT TIME ON LAST BAR 

IF D(.J41)450 THEN 300 

READ H,M,T 

PRINT" ",H,"HRS.",M,"MIN.", 

PRINT 

NEXT J 

GOSUB 400 

STOP 

REM - PRINT LINE ОҒ DASHES ROUTINE 

FOR 2=1 TO 40 

PRINT"-", 

NEXT Z 

PRINT 

RETURN 

DATA 1,50,9.78,2,26,11.23,3,1,11.31,3,35,11.51,4,9, 11.45 
DATA 4,43,11.45,5,18,11.5,5,53,12.33,7,24,45.9,9,56,10.1 
DATA 10,35,11.98,11,16,11.26,12,0,10.88,12,45,10.5,13,34,10.03 
DATA 14,26,9.7,15,28,9.28,15,32,9.21,17,28,10.53,18,18, 11.48 
DATA 20,44,111.3,21,20,14.43 

DATA 0,0,0 


if the array value is equal to zero and 
filled in with Xs if the value is equal to 
one. The time is printed alongside the 
filled-in bar corresponding to the time 
interval in which the burner shut off. 
A sample output of the program is 
shown in figure 4. 


55 оп inquiry card. 


BYTE Ка. 


The particular day shown in figure 
4 is February 22 1978. Several in- 
teresting features can be determined 
from the output. The thermostat was 
turned down sharply before mid- 
night, and the furnace did not come 
on again until 1:50 AM. The furnace 
cycled smoothly about every half 
hour until 5:53 AM. At about 6:30 


AM when we arose for the morning, 
the thermostat was turned up. The 
burner was on for about one hour. 
The heat accumulated during this 
hour was not completely wasted 
when we left for work at about 7:30 
AM, and the thermostat was again 
turned down. Notice that the burner 
did not cycle again for about 2% 


Figure 4: Sample output of the bar chart program of listing 3. This provides a graphic 
record of data obtained from the watchdog program of listing 1. 


+ GE EAE ШЕШ. GET (ША ETT. nomi com der vmm ry per жай) armi mmy елші тшш ашаң gums |; eg opp evum eS чйр IU) rea op сб сс як 


XXXXXXXXXXXXXXGXQXXXXXXXQXXXXXXX 1 HRS. SO HIN. 


ХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХ 2 HRS. 26 MIN. 


ХХХИХХХХХХХХХХХХХХХХХХХХХХХХХХ 3 HRS. 1 НІН, 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXY 3 HRS. 35 МІН. 


ХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХ 4 HRS. 9 NIN. 


ХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХ 4 HRS. 43 MIN. 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 5 HRS. 18 MIN. 


ХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХ 5 HRS. 53 MIN, 


ХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХ 
ХІХХХХХХХХХХХХХХХХХХХХХХХХХХХУ 
X YXO00000000000000000000000000€ 
XIO00000000(00000000XXXXXXXX 
ХҰХХХХХХХХХХХХХХХХХХХХХХХХХХХХ 
ХАХХХХХХХХХХХХХХХХХХХХХХХХХХХХ 


XYXXXXXXXXXXYXXXXXXXXXXXXXXXXXXX 7 HRS. 24 MIN. 


ХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХ 9. HRS. 56 НІМ. 


ХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХ 10 HRS. 35 НІМ. 
ХХХХХХХХХХХХХХХУХХХХХХХХХХХХХХХ 


11 HRS. 14 НІН, 


90 Тһпшағу 1980 © BYTE Publications [nc 


ХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХ 12 HRS.0 NIN, 


ХХХХХХХХХХХХХХАХХХХХХХЯХХХХХХЖ 12 HRS. 45 МІН. 


ХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХ 13 HRS. 34 HIN. 


ХХХХХХХХХХХХХХХХХХАХХХХХХХХХХХХ 14 HRS. 26 MIN. 


ХХХХХХХХХХХХХХХХХХХХАХХХХХХХХХ 15 HRS. 20 МІН. 


ХХХХХХХХХХХХХХХХХХХХХХХХХХУХХХХ 16 HRS. 32 МІН. 


ХХХХХХХХХХХХХХХХХАХХХХХХХХХХХХ 17 HRS. 28 MIN. 


ХХХХХХХХХХХХХХХХХХХХХХХХХХХХХЯЯ 18 HRS. 18 MIN. 


ХХХХХХХХХХХХХХХХХХХХХХХХХАХ ХХХ 
ХАХХХХХХХХАХХХХХХХХХХХХХХАХХ ХХ 
ХАХХХХХХХХХХХХХХХХХХХХХХХХХХХАХ 
ХАХХХХХХХХХХХХХХХХХҰХХХХХХА ХХХ 
ХЛХХХХХХХХХХХХХХХХХХХХХХА ХХХ 
ХАХХХХХХХХАХХХХХХХХХХХХХХХХХАХХ 
ХАХХХХХАХХХХХХХАХХХХХХХХХХХХХХО 
ХАХХХХХХХХАХХХХА ХХХ ХХХХХХХХХЯЯ 
X 00000000000000000(OXXXX XXX 
ХАХХХХХАХХХХХХХХХХХХХХХХАХХА ХХ 


ХЛХХХХХХХХХХХХХХХХХХХХХХХХХХХХ 20 HRS. 44 ММ. 


ХХХХХХХХХХХХХХХАХАХХХХХХХХХХХХ 21 HRS. 20 НІМ. 
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hours. Between 9:56 АМ and 6:18 
PM (18:18 in 24-hour style), the cycle 
time lengthened as the outdoor 
temperature rose, and less energy was 
needed to maintain a constant 
temperature. At about 7:00 PM 
(19:00) we returned home and turned 
the thermostat up. The furnace ran 
for about one hour and fifty minutes. 
After this time it cycled once more 
before the thermostat was turned 
down for the evening. The furnace 
did not cycle again until after mid- 
night. 

The burner was on twenty-eight 
percent of the time during this par- 
ticular day, and 40,210 liters (1420 
cubic feet) of gas was burned at a cost 
of $3. The weather was quite harsh. 
A low temperature of —18° C (0° F) 
and a high of —3° C (29° F) were 
recorded, and the winds were sixteen 
to twenty-five km per hour (ten to fif- 
teen miles per hour). 

A secondary fact that came out of 
the data concerns the use of a 
fireplace in our home. This fireplace 
is located in the living room, about 
six meters (twenty feet) around a cor- 
ner from the thermostat. Whenever 
the fireplace is burning, even 
moderately, the living room area and 
nearby thermostat are kept warm 
enough that the furnace does not run 
at all. This encourages a considerable 
savings, since we use the fireplace 
often on evenings that we are home. 


Conclusion 

This system provides an excellent 
starting point for an individual in- 
terested in monitoring the consump- 
tion of energy used for heating. An 
extension of this system might be 
useful to a homeowner who adds a 
supplemental solar heating system to 
the conventional heating system 
already present in the home. Aside 
from monitoring the energy used, the 
computer in this situation could also 
monitor the solar energy generated. 
In addition, the computer could also 
operate the two heating systems, 
turning on the conventional furnace 
when there is not enough available 
solar energy. 

Individuals may desire different 
specific information from the furnace 
watchdog, therefore they may have 
to write their own software for a 
systematic analysis of the data ob- 
tained. $ 


Bob admits he thought his computer 
had reached the limit of its capabilities. 
Then he discovered the BASIC Compiler 
from Microsoft. 


"It's incredibly fast he boasts. “Nothing 


was as fast as my Microsoft BASIC inter- 
preter —yet this new compiler is actually 
3-10 times faster. 

"And that's not all; he beamed. "My 
compiler has the same language features as 
Microsoft 5.0 BASIC and runs in my 40K 
CP/M system? 

Bob says, "When Microsoft comes out 
with a new product, I know it's got to be 
good. And this BASIC Compiler is the 
wizard I've been waiting for. 

“At last, I can generate relocatable 
machine language modules from my 
Microsoft BASIC programs— machine 
code that's highly optimized. Апа because 
the Microsoft macro assembler and loader 
come with the BASIC Compiler, BASIC 
programs are easily linked to assembly 
language subroutines or Microsoft 


FORTRAN and COBOL programs. 
Just like the pros; smiled Bob. 

"What's more, the compiler generates 
a fully symbolic listing of the machine 
language that's generated —a great way for 
me to learn assembly code on my own: 

Bob believes in giving credit where credit 
is due. "Microsoft turned my BASIC com- 
puter into a genuis for $395, but I was 
smart enough to recognize a good thing 
immediately, 

If you want to get the most out of your 
computer and your BASIC programs, ask for 
more information on the Microsoft BASIC 
Compiler. We know you'll compliment your- 


self on a very smart move. 
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10800 М.Е. Eighth Suite 819 
Bellevue, Washington 98004 
206/455-8080 Telex 328945 


We set the standard. 


If you haven't, we'd be surprised if 
you're using your computer at any- 
where near its full potential. Be- 
cause if it won't determine the most 
efficient assignment of resources 


and/or personnel, com- 


pute the yields of a bond 


over different periods, 


or calculate your income 


taxes, you might just as 


well have stuck with a pad 


and pencil. 


The fact of the matter is 
that you just don't learn to 
program overnight. Which 


is precisely why Folio 
Books Basic Software 


Library (BSL) was devel- 


oped. Using simple, 


S mdi" 


— Ш = 


straightforward BASIC language, 
the BSL leads you through every step necessary 
to input hundreds of useful and entertaining 


There are hundreds 
of reliable, complete and 
most of all useful programs in 
the Basic Software Library 


programs. Just punch it into your computer 
exactly as it appears in the BSL. 

But just in case your BASIC may not use one of 
our functions, we've included an appendix in 
Volume V which gives conversion statements for 


* 


Volume I: Business and Personal 
Bookkeeping Programs 524,95 

Bord « Camputes price and interest 
for bond purchases. 

Building « Analyzes the cost of build- 
ing design proposals. 

Compound * Computes effective com- 
pound interest rates. 

Decision 1 * Makes а lease/buy deci- 
sion for you. 

Derision 2 * Makes the decision of 
whether lo buy a component or 
make it. 

Depreciation * Calculates depreciation 
by four different methods. 

Efficient * Calculates the most efficient 
assignment of resaurces and/or per- 
sonnel. 

Flow + Predicts your yearly cash flow. 
installment + Performs monthly in- 
stallment accounting. 

Interest * Computes interest accruals 
monthly. 

Investuents * Computes annual rates 
of return on investments. 

Mortgaye * Makes a comparison of 
morigage terms. 

с * Optimizes the layout for 
plant, shop, office, etc. 

Order + Determines your economic 
order quantity for inventory items. 

Rate * Computes true annual interest 
rales. 

Return 1% Computes lessor's rate of 
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retum for uncertain assets, 

Return 2 - Computes a lessor's rate of 
return after taxes. 

Pius 16 games and 12grapltic programs! 


Volume II: Math and Engineering 
Programs 824,95 

Conv. * Calculates convolutions. 
Intensity * Calculates and plots RF or 
Acoustic intensities. 

Lola * Calculates longitude and 
latitude from interstellar fix or dis- 
tance. 

Macro + Simulates a language com- 
piler. 

Max. Мін. * Calculates the maximum 
and minimum values of function 
over а specific interval. 

Navaid + Calculates position from al- 
titude and azimuth of celestial 
bodies. 

Planet+ Calculates sun and moon pos- 
itions hourly. 

PSD + Calculates Power Spectral 
Densities and FFT's. 

Rand 2 « Generates random integers 
between X and Y. 

Solve + Solves polynomials b 
Bairstow's Method. , 
Sphere Trim * Solves any spherical 
triangle. 

Track * Calculates course and distance 
and incremental] vectors. 

Variable • Finds all variables in BASIC 


Fed your 
conser derer 
any 200 

| "pooks 

lately? 


ЕЛ 


xil 


19 different BASICS. Or, to 


convert your favorite 
program to Fortran or 


Over 116,000 


| volumes already sold... 
and two more editions 


have just arrived! 


APL or just about any 
other language, the 
appendix in Volume П 


defines all the statements 


and parameters used in 


our programs. 


Over 85% of the 


programs listed in the first 


five volumes can be 


executed in most systems with 
8K BASICS and 16K of free user RAM. If you only 
have 4K of BASIC, you can still input 60% of the 
first five volumes in only 8K of user RAM. 

The Basic Software Library puts hundreds of reli- 
able, complete and most of all USEFUL programs 
at your fingertips. So don’t wait any longer. Feed 
your computer a good book and start using your 
system the way it was meant to be used. You 
won't be alone—over 116,000 volumes of the BSL 
are already in use. Just take a look at all the pro- 
grams you could be feeding your system tonight 
— then CALL Folio Books at (800) 423-4864 (in 
California, call collect at (213) 795-5224) to order 
your own Basic Software Library. 

It'll be the tastiest meal your system ever had. 


These are Just some of the programs contained in the BSL! 


oe 

eclor * Calculates final position; 
given start and motion vectors. 

Platting and Statistics Programs 
Binomial» Calculates binomial proba- 
bility distributions. 

Chi-Sy, * Applies the Chi-Square test 
ta samples. 

Coeff * Calculates coefficients of 
per series to approximate a func- 
jon. 

Canfidence 1 * Calculates confidence 
limits on linear regressions. 
Confidence 2 + Calculates confidence 
limits for à sample mean. 
Corrections + Performs auto and cross 
correlations with plots. 

Exp-Distri + Calculates exponential 
distribution for а sample. 

Paired * Compares two groups of data 
using the rank test. 

Polynomial РИ + Performs least 
Squares polynomial fit. 

Stat 1 * Finds the mean, variance and 
standard deviation. 

Stat 2 * Computes various statistical 
measures for a variable. 

T- Distribution» Calculates normal and 
T-distributions. 

Unpaired + Compares two groups of 
unpaired data, 

Variance Z * Analyzes a variance table 
of one-way random design. 

XY * Plots functions of X and Y. 


Appendix A: Basic Statement Defi- 
nitions 


Volume III: Advanced Business 
Programs $39.95 

Billing * Performs posting and billing 
of accounts. 

Inventory * Maintains data for inven- 
tory records. 

Payroll» Computes payrolls with a 
full set of deductions. 

Risk- Performs a risk analysis on capi- 
tal investments. 

Schedule 2 • Performs the most effi- 
cient scheduling of men and re- 
sources to location. 

Shipping - Solves the problem of 
scheduling and assignments. 
Stocks» Computes the value of stocks. 
Switch * Calculates the effects of a 
bond switch. 


Volume IV: General Purpose Pro- 
grams $9.95 

Bonds “ Computes the yields for a 
bond over different periods. 

Funds 1 < Calculates long-term predic- 
tions of funds. 

Funds 2 - Plots the results of the pre- 
dictions above. 

Со-Моки - Go-Moku: ancient Chi- 
nese game of chance. 

Life + Life: truly a battle for survival, а 
real challenge. 

Loans • Calculates annuities, loans 


and mortgages. 
Popul « Performs ulation projec- 
tions for defined deam did 
Profils * Determines the profitability 
of a firm's various departments. 
QuPic - 3-Dimensional Tic-Tac-Toe 
Rates * Calculates the effective annual 
interest rate for slated interest. 
ЕСТЕ "Computes savings plan pro- 
es. 


oo V: Experimenter's Programs 
$ .95 

Baseball - Plays a full nine innings of 
baseball, 

Compare - Compares two groups of 
data. 


Confid 10+ Determines the confidence 
limits for normal population. 

Differ » Compares the difference of 
the means for data of equal variance. 
Fourier * Evaluates the fourier series. 
Integers * Computes integers as the 
sum of other integers. 

Logic * Determines conclusions from 
logic statements. 

Primes * Factors numbers into their 


primes. 
Quadrac * Solves quadratic equations. 
Regression 2“ Calculates linear regres- 
sions. 

Roulette» Computerized "wheel of 
fortune" plays roulette. 

Stat 10 * Calculates quantities for two 
groups of paired data. 

Stat 11 + Computes sample statistics. 
Tap * Computes cost for surfacing 
road or driveway. 

Vary * Performs analysis of a variance 
table; one-way random design. 


Appendix B: Statement Conversion 
Algoritiuns 


Volume Vl: A Complete Business 
Pragram $49.95 

Ledger * Maintains ALL company ac- 
counts and generates financial re- 
ports. Includes routines for: Руй, In- 
venta. Depreciation, Accounts Re- 
ceivable, Accounts Payable. 


Volume УИ: Professional Programs 

$39.95 

Chess - Designed to challenge the 

average player. 

Medbil » Complete patient billing 

svstem for doctors, dentists. Also 

p the maintenance of a patient 
istory record. 


Wdproc - Wordprocessing for law- 
yers, publishers, writers, etc. Write, 
store and change from rough draft to 
final copy in a variety of formats. 


Volume УШ: Home Owners Pro- 
gram $19.95 

1040- Tax * 1040 Taxpayer's return, 
itemized or standard deductions. 
Balance * Reconciles bank statements, 
Checkbook * Balances your checkbook. 
Instlo 78 • Computes real cost on fi- 
nanced items. 

Deprec 2 * Computes depreciation, 
four methods, any time period. 
Appendix C: Favorite Program 
Conversions 


< Ew ` Volume ІХ: 

, Progrants for the Traveler $19.95 
Auto * Expense and mileage (kilo- 
meters) calculations. 

Cypher * Codes and decodes private 
messages. 

Hurrtrac * Hurricane tracking and 
projection program. 

ID - Vehicle identification program. 
Lorana" Loran "A" position program. 
Navigate >» Computes minimum time 
courses. 

Omega * Omega position program. 
Patterns * Generates computer pictures. 
Radar + Vehicle tracking program. 
RDF * Position location program. 


, Volume X: —. 
ЕМ ‚ А Comprehensive Business 
wE’ Program $59.95 
The complete software program to 
deal with virtually any business 
problem. Contains the following 
programs: 
“ Accounts receivable. 
* Accounts payable. 
* Merchandise inventory. 
* Check register. 
* Fixed assets. 
* Payroll. 
* Balance and profit and loss sheets. 
* Year-end reports. 
* Building à data base. 
* Sample data. 
* ACBS 1 (use). 
* Data sheets. 
* Sample business forms. 
“Тах updating. 
* Basic statements 
* Source listings. 


Order 3 or more volumes and receive a 1096 
discount; order 5 or more and we pay shipping 
and handling in addition to your 1096 discount. 


ORDERING INFORMATION: Call toll-free 
(800) 423-4864 M-F 11-5 p.m., Sat. 9-12 noon 
Pacific Time. Mail order: include name, address 
and telephone. M/C and Visa customers include: 
your name as it appears on your card, card %, ех- 
piration date. All orders add $1.00/volume for 
shipping and handling. California residents add 
6% sales tax. We ship UPS unless otherwise 


requested. 


800)423-4864 


In California call collect: (213) /95-5224 


Folio Books 


P.O. Box 4100-H, Los Angeles, California 90041 
BSL Also Available at Leading Computer Stores Everywhere. 
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Editorial continued from page 10: 


what are the typical criteria expected in the modern per- 
sonal computer? For one thing, systems software is re- 
quired to use the rich hardware capabilities of the small 
system, The days of an integer subset of high-level 
language X with a disk operating system capable of only 
simple data transfer operations are gone. The modern 
personal computer user at a minimum requires an extend- 
ed disk BASIC with files and strings and an operating 
system with all the appropriate filing, editing and utility 
amenities. Nearly all the widely advertised systems have 
this kind of capability. 

In what I consider to be the ultimate in usefulness for 
current computers, we find the high-level language orien- 
tation of computers with manufacturer-independent 
Pascal, C, ANSI standard FORTRAN, and BASIC 
languages. 

The particular case of the UCSD Pascal system is 
pioneering a machine independence never before seen in 
computing. Users are driving the mass-produced com- 
puter market, with no single company having dominance 
enough to dictate styles of languages. The success of 
UCSD Pascal over the past two years as a machine- 
independent package available from numerous manufac- 
turers is one of the joys of present-day computing. I can 
edit, compile, and use the operating system on one 
machine in a manner identical with my interactions on 
another machine. I use three different computers with 
totally different hardware processor designs — yet, with 
UCSD Pascal, the operating systems are functionally 
identical, so I do not have to switch personalities con- 
stantly. 

I have demonstrated with friends that it is possible to 
send object code produced by the UCSD Pascal compiler 
to other machines where it will execute and behave the 
same way. The manner of transportation at the hardware 
level is sometimes via disk media where compatibility 
exists, and, where different disk formats are involved, we 
have transferred files through the means of serial 
RS-232C compatible data connections. 

This Pascal-based system is actively supported by a 
number of manufacturers, now prominently including 
personal computer manufacturers Apple and North Star 
as well as the integrated circuit manufacturer Western 
Digital. UCSD Pascal is available in versions for DEC 
PDP-11 minicomputer systems (upon which it was 
originally developed), CP/M-based 8080 and 780 
systems, Motorola 6800-based systems, and even the 
Radio Shack TRS-80. On all these diverse hardware con- 
figurations — with a working useful criterion of 500 K 
bytes mass storage, 50 K or more bytes of memory — the 
same operating system and compilers run, can pass files 
compatibly between each other, and achieve systems per- 
formance sometimes missing from the minicomputers 
and behemoth computers of today and yesterday. 

So with this in mind as the ultimate in off-the-shelf 
technology, let's summarize: А desirable contemporary 
personal computer has 64 K bytes of memory, about 
500 K bytes of mass storage on line, any old competently 
designed computer architecture, upper and lowercase 
video terminal, printer, and high-level languages such as 
that provided by the UCSD Pascal software system. This 
is the state of the art in small computing as it stands to 
date. 
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New forthe ^ 
APPLE il & TRS-80... 


ALDO > 51 
Flight | 
Simulator! 


Experience the excitement of a new era in 
computer simulation as you make your landing 
approach after a practice flight in your FS1. 
Then return to the skies where enemy fighters 
are waiting to intercept you. 


The FS1 is a visual flight simulator that gives 
you realistically stable aircraft control. And its 
beautifully accurate graphics are produced by 
a high-performance driver capable of drawing 
150 lines per second. 


Please DO NOT confuse the FS1 with other 
software claiming to offer flight simulation. 
The FS1's sophistication, speed, and beauty 
are way beyond the ordinary. 
See the FS1 package demonstrated at your 
dealer's, or order directly from subLOGIC. 
Either way, it's only $25 plus 75€ for UPS or 
$1.50 for first class mail. VISA and Master- 
charge accepted. 

* 16K required. Specify your system: Apple 11 
or TRS-80 Level | or Level Il. 


ey; LOGIC 


Box V, Savoy, IL 61874 


The engineering and graphics experts 
opening a new era in computer simulation. 
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A Particular System 

The previous discussion of the glowing generalities of 
our entry into the 1980s with personal computing 
technologies is only part of the information you need 
when contemplating a purchase. To provide a concrete 
example of a particular case, I shall describe the new 
computer I just bought. First, why did I need a new one? 
The computer I have been using until recently (a North- 
west Microcomputer Systems Model 85/Р) executes the 
UCSD Pascal system, meets all the minimum ге- 
quirements, and had served me well for nearly a year. 

But no computer, however competently engineered, is 
immune to dumb users like yours truly. Ав an attempt to 
get around a relatively minor hardware problem, I 
managed to plug a terminal into the wrong socket and fry 
a power supply, possibly worse. After a month of 
withdrawal symptoms, my frustration level reached such 
a peak that I had to get another computer. . . . NOW! 
... INSTANTLY! Thus the genesis of this month's 
editorial celebrating the existence of off-the-shelf per- 
sonal computers — when I had the need to get one, a 
computer was available from a local retailer, and pur- 
chased with cash over the counter. 

To be sure, І had been contemplating a new computer 
for some time. 1 had also been looking into a possible 
small UCSD Pascal facility for a good friend of mine who 
desires a computer to handle his local political campaign 
data processing activities. Thus I had actually priced out 
a system that was available off the shelf at Bob 
McGuffie's Computerland store in Nashua, New Hamp- 
shire. The system was an Apple II with UCSD Pascal and 
assorted peripherals. Then, the frustration level rose to 
exceed my threshold of action during the weekend of the 
Philadelphia Personal Computing ‘79 show. On Saturday 
of that week, I called Bob at his store in New Hampshire 
to firm up an order for a slightly expanded system. 

The order for the system was placed on October 6. 1 
picked up the system on October 11, with all items except 
an extra set of read-only memories for a second pair of 
floppy disk drives. Here is what I am now using to write 
editorials, write various memos involved with my every- 
day work, explore miscellaneous uses of personal com- 
puting, etc: 


Apple II Plus Computer with. . . 

UCSD Pascal Option (64 K total memory), 

Serial Communications Interface, 

Four 5-inch floppy disk drives (2 controllers, 
520 K bytes on line), 

Parallel Printer Interface, 

D C Hayes Micromodem II, and extra phone 
line. 


To this list of equipment should be added an Integral 
Data Systems Model 440 "Paper Tiger" printer which I 
had ordered a month earlier with the intention of using as 
a scratch printer. Also added to this list is a COPS-10 ter- 
minal which was manufactured by the Computer 
Peripheral Corp, of which several were already owned 
by BYTE. This set of equipment (including the printer but 
omitting the cost of the COPS-10 terminal) cost only 
$6000 and, except for two read-only memory parts which 
arrived ten days later, was delivered off the shelf. 

As the Apple Pascal comes delivered, it is oriented 
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The ORIGINAL Computer People Who KNOW computers 
and offer EVERYTHING you need in Small Computer Systems 


Compare PRICE, QUALITY, DELIVERY, SERVICE and 


you'll see why you don't have to look anyplace else! SUPER 
SPECIAL! 


LA 34. 
DECwriter |V Teleprinter 


$1095.00 


SINGLE QUANTITY 
PRICE 
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а 


R- M 
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| 


1400... САМА? 
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ME 

| R 
(сай... RTASTAS | 
- Хотол WOOD - - 


QUME дБ ков Чаш 
\—5/ 2995.00 
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ШЕТІ printer T8 
pews Ме 


РЕ E 
System. ^^ ог price pe» 


MORE SPECIALS 
Okidata SL 125 ‚$2595.001 Livermore Accoustic 


7" 


Javelin 9“ Monitor. . . .159.95 ‘ еге ree 249.00 
i entronics 
} Persci 277 Dble MIS Print", «РИА 


" i Density....... 1395.00 
— Imsai PCS 80/15 .... 599.001 5” Scotch Diskette. . Box/34.95 
Тејемійео 912 .... . | CALL* 8" Scotch Diskette . . Box/39.95 
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We have а full staff of Programmers апа Computer 
Consultants to design, configure and deliver a Turnkey 
Computer System to meet your specific requirements. 


SYNCHRO-SOUND I 
SYNGHRO-SOUND 4. no. поето | 
The Computer People CHICAGO -- 312/641-3010 


193-25 Jamaica Avenue, Jamaica, New York 11423 DALLAS — 214/742-6090 
TWX 710-582-5886 


Our prices are too low to advertise. Please call or мт Не. 
ж We now carry a full line of 
Alpha-Micro Products 
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toward use of the Apple Ц video display, а 24-line by 
40-character display built into the computer. Because of 
the short line width and uppercase only characteristics of 
the built-in Apple II display, I do not prefer to use it as а 
primary UCSD Pascal terminal. This is no great problem 
because the clever hardware design of the Apple Pascal 
option and the documentation which comes with the 
system make it fairly trivial to reconfigure the UCSD 
Pascal system for operation via any typical terminal. At 
bootstrap time, the Apple П Pascal system simply checks 
to see if a Serial Comunications card is plugged into slot 
number 3 of the Apple peripheral bus. If so, it uses that 
card as the system terminal instead of the built-in Apple 
display. It of course makes default assumptions about the 
terminal, but these proved to be adequate to check some 
major points about the interface. The major technical 
problem was discovering that my terminal generated a 
default bit in the wrong state when parity was suppress- 
ed, and that its cursor addressing feature did not seem to 
work. The parity default problem was solved by chang- 
ing a jumper option in the terminal. The cursor address- 
ing problem was solved by a GOTOXY kludge. 

Using the Apple II built-in display as a bootstrapping 
tool, [ was able to run the UCSD system’s SETUP рго- 
gram to create a SYSTEM.MISCINFO file for the 
COPS-10 terminal. This mode of operation also enabled 
me to write a custom Pascal “GOTOXY” procedure 
which is used by the UCSD Pascal system to do cursor 
addressing with the particular terminal involved. It turn- 


ANADEX г: 
LINE PRINTER 


LOGON offers you this excellent smail reliable printer at a 
low introductory price. Every ОР-ВООО is complete with the 
lotest features: - Adjustable tractors and ІК input buffer. 


Standard features include: 


eRS232C, current loop and centronics parallel 
° 80 columns - 112 char/sec 

» 96 char set - 9 x 7 font — Bidirectional printing 
eTop of form, skip over perf, out of paper, eight 


vertical tabs, etc. 
775795 


Plus 520.ОО shipping and 
handling. 

Terms - check with order - 
Allow 3 weeks for delivery 


201-224-6911 
212-594-8202 
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ed out that, as a kludge, І had to do cursor addressing 
with a “home” followed by a sequence of “cursor down” 
and “cursor right” operations — a technical point I have 
not yet resolved. The problem that keeps me from using 
direct cursor addressing is either the inability of the ter- 
minal to understand its documented addressing se- 
quences, or the inability of the compiled GOTOXY pro- 
cedure to emit the cursor escape character. The kludge 
gets around the problem temporarily at the price of some 
cursor movement delays. Listing 1 shows the Pascal code 
which resulted. Since the program was edited and com- 
piled before I had the terminal attached, it uses uppercase 
only. As І write these notes the cursor addressing kludge 
remains in the system, slowing down operation of the 
UCSD system's screen editor during deletions and cursor 
positioning. 

After getting the terminal to work with default 
parameters I was able to write a Pascal procedure which 
is compiled and saved as SYSTEM.STARTUP. When 


Listing 1: This GOTOXY procedure meets the requirements of 
cursor control for the UCSD Pascal system, given an Apple Il 
driving a COPS-10 terminal. It uses an inelegant kludge for cur- 
sor positioning, one which requires a total of 105 character 
times to reach the worst case position. Sooner or later it will be 
replaced when direct cursor control’s subtleties are mastered 
using my terminal. This listing (and listing 2) was produced on 
the Integral Data Systems Model 440 “Paper Tiger” printer 
that is attached to the Apple via a parallel printer port. A 
custom Pascal print utility program is used to transfer files to the 
printer in formatted form instead of using the system's Filer pro- 
gram. 


PROGRAM СОХТ? 


PROCEDURE FGOTOXY(CX»Y$ INTEGER ); 
(% COPS 10 - GOTOXY ж) 


CONST 
HOME = 25; 
DOWN = 10; 


ACROSS = 12; 


УАК 


SEND: PACKED ARRAYCO..0] OF 0..255; 
491 è INTEGER; 


BEGIN 
SENDLO3 t= НОМЕ; 
UNITWRITE(C2s»SEND»1)5 
IF X>79 THEN Хіш79 
ELSE IF X«0 THEN Xi=03 
IF Y223 THEN Yiz23 
ELSE IF Y<O THEN У:=0; 
IF Ү<>0 THEN 
BEGIN 
SENDCO] іс DOWN: 
FOR I t= 0 TO Y-1 DO 
UNITURITE(C2» SEND?1) 


END; 
IF Х<>0 THEN 
BEGIN 
SENDCO] іш ACROSS; 
FOR I іс 0 TO X-1 DO 
КИРЕНЕ ЕЗЕН) 


ЕМ 
END 


BEGIN (Ж DUMMY MAIN Ж) 
EN 


CENTRONICS 


COVERS THE COURT 


.. with new, low-priced printers for small businesses 


Now small businesses can have the advantage 
of Centronics performance. We have new 
models to meet the needs of small businesses — 
a selection that covers the court. And we've 
followed-through by pricing them lower than 
other printers that can't match Centronics' 
features and reliability. 

TOP-RANKED TEAM We understand your 
small business needs — that's why Centronics 
has sold more printers to the small business 
market than anyone else. We have new, fully- 
featured models designed for small business 
applications. High throughput for inventory 
control. Full 132-column width for accounts 
receivable. Versatile forms handling capability 


for invoicing, payroll, and statements. Plus 
excellent print quality for labels and listings. 
The bottom line: with Centronics, small busi- 
nesses can have mainframe performance at 
micro prices. 

READY FOR ANY TOUR These printers are 
designed to deliver maximum in-service time, 

a key consideration for a small business. And we 
have the largest worldwide service organization 
of any independent printer company. 

DON'T WRITE — phone Bob Cascarino today 
at (603) 883-0111, extension 4032, or contact 
any of our 15 U.S.A. or 9 international sales 
offices. Gentronics Data Computer Corporation, 
Hudson, New Hampshire 03051. 


CENTRONICS’ PRINTERS. 


Circle 61 on inquiry card. 


..the advantage ~ 


xD January ien. © 


Listing 2: This is a first cut at the program SYSTEM.STARTUP, 
which is executed every time UCSD Pascal wakes up on the 
Apple II with the COPS-10 terminal. It uses direct addressing of 
memory through a standard Pascal variant record technique 
isolated in the procedure "set memory." The memory loca- 
tions directly addressed from procedure "set. up... cops" are the 
addresses described for various parameters of the Apple II Serial 
Communications Interface card. 


PROCEDURE set_ur.coars? 
CONST 


s10i23; 

dabLa.rate addressz1144; 
stor_bits_address=12723 
Far ilyu_address=14005 
linewidlh_address=173945 
data_bits_address=19125 
oP.BOodes.address-2040; 


PROCEDURE seti. петоги (valueraddress: INTEGER ); 


TYPE 
etre = tCHAR: 
nemoryuaccess={ pointer snumber 27 
memory = 
RECORE 
CASE memors.access ОҒ 
POinter $ (a pointer ріг ); 
number $ ¢anumber ; INTEGER)? 
END; 
UAR 
anwbute i memarus 


BEGIN (set. memory? 
angybyte.a.number {= addresstslot; 


anubyte.a_Pointert = CHR( value) 
END; 


BEGIN (€setl_urp_cors3 
C 


All constants for setting ur the Arrle-II serial 


terminal Рогі are determined from information оп 


Pades 21 to 24 of the Serial Interface Card manual: 
Reference is 


ФЫР-А21 0008/030-0012 ps» 3/79-10К БР, 
also made to the manual for the COFS-10 Lerminal 


2 


{ 19200 BPS = 1 2 
сеһ ағтогчі 1»sdata_rate_address 3% 


С COPS сап use 2 stor bits ) 
set. аепогч( 3sstop .bits.address )5 


( no rarilu»: no checksum ) 
set. aemorut ósrarilu.address ) ғ 


С COPS has BO character lines ) 
set_nenory( 80s» Linewidth_address }+ 


С COPS denerates B data + 1 start bits 2 
се), веногча( 9sdata_bits_address ); 


С no linefeed»lower casesno деізічздо television 2 
С 0 + 32 + 54 + 128 2 
бей везогч( 22470P_mades_address ) 


END (set ur. cors)’ 


BEGIN 
sel_up_copsi 
ШЕТТЕ,М(77 5i 
WRITELN( * * 3) 
WRITELN( г 3% 
WRITELNC"COPS-10 terminal selur completed’ j} 
WRITELN(**); 
WRITELN: "** >; 
WRITELNC** ); 
WRITELN(C** 5$ 
WRITELNC^APPLE-2 Pascal Sustem at BYTE" }; 
WRITELN( * * 57 
WRITELN” 5$ 
WRITELNt ** 55 
WRITELN: “Remember to set the date using the Filer‘)? 
WRITELN”) 
END. 


executed, this procedure manipulates the Apple II serial 
communications port through absolute memory 
addresses. SYSTEM.STARTUP changes defaults so that 
the terminal will run at 19,200 bps, its maximum rate. In 
listing 2, the procedure “set_memory” is used to place 
arbitrary information in arbitrary memory locations; the 
procedure "set up. cops" references “set_ memory” іп 
order to set up the hardware specific control locations of 
the serial port in slot number 3 of the Apple. Reading and 
learning about these system configuration details took 
about a weekend of work. 

As my deadline for this editorial approaches, I have yet 
to try out the D C Hayes Micromodem with the system, 
although I expect it will be quite controllable from Pascal 
programs — perhaps with a link to a short 6502 
assembly-language program if I use the read-only 
memory routines of the modem card. 

The printer quite obviously works, as seen by the sam- 
ple listings. One of my first application tasks was typing 
in my 1025-line Pascal print utility program as I had used 
it on my previous UCSD-based system. Only two 
language related points worked differently on the UCSD 
version 1.0 Apple as compared to the UCSD version I.5 
booted through CP/M. First, I found that the intrinsic 
procedure PAGE(OUTPUT) did not work on my Apple, 
possibly due to some problem in my use of the SETUP 
utility to configure the system for my terminal. Second, I 
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received a syntax error for a statement which had compil- 
ed just fine in UCSD Pascal version I.5 and which the ver- 
sion П.О documentation of Apple implies should work: 
READ(KEYBOARD, anychar) where “апусһаг” is a 
variable declared CHAR. I got around both these pro- 
blems by using the UCSD-specific intrinsic procedure 
UNITWRITE and UNITREAD, respectively. 

This Apple II system with UCSD Pascal demonstrates 
that the state of the art in small computers is powerful 
indeed. I was able to walk into a computer store and pur- 
chase a full-fledged machine with mass storage, lots of 
memory, a good high-level language, operating system, 
and printer. At $6000 this fits the bill of being personally 
affordable yet possessed of those features which make for 
a complete computer system. Of course there are other 
computers which are functionally equivalent to this 
Apple II system. I use its purchase as an example of what 
the state of the art is at present — a concrete example of 
my "ideal" abstraction of a personal computer cast into a 
specific and eminently useful form as a mass-produced 
product. 


Note: 

You may have noticed that the familiar "In This BYTE" page is 
missing from this issue. We have integrated the information from 
that page into the "In The Queue" page so that readers do not have 
to repeatedly flip between these corresponding pages. 
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What Computers Cannot Do 


T G Lewis 
Computer Science Department 
Oregon State University 
Corvallis OR 97331 


Figure 1: The game of Look is used to illustrate the concept of 
computability. A piece of cheese (C) is placed in any one of the 
squares, and a mechanical mouse robot (R) is placed in any 
other square. The object of the game is for R to find C. 


Rapid advances in computing, resulting from the 
microcomputer revolution, are surprising even experi- 
enced computer professionals. A single integrated circuit 
microprocessor can perform the same number of compu- 
tations per second as the expensive, large-scale computer 
of ten years ago. Yet, in a technical sense, both the type 
of computer and the things that computers are used for 
seem to have changed very little in the last ten years. 

Ten years ago, BASIC was used in a manner similar to 
that of today, except that more people are now using it. 
Ten years ago computers had registers and memories to 
perform calculations; today register and memory costs 
have decreased fantastically. The cost of computing has 
declined, making it available to almost everyone. But has 
computing itself changed? 

Can computers do any more today than they could ten 
years ago? Has there actually been any progress made in 
computing since Babbage's Analytic Engine, one hundred 
years аро? 

What is meant by progress, and what is meant by com- 
puting? If progress is measured by the number of com- 
puters sold, the impact on society, or the size of the com- 
puter industry, then something has certainly increased 
and something else has decreased. What effect computers 
have had on our society is a moot question indeed, but 
one that I leave for another philosopher. 
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If computing is measured in terms of the number of 
machine cycles executed this year as compared to last 
year, or in terms of the number of programs written, then 
something has again increased and perhaps something 
else has decreased (like size or cost). But this kind of 
reasoning misses the point. 

The essence of computing centers on two fundamental 
questions: (1) what exactly is computable, and (2) is it 
possible to compute more today than ten years ago? If 
these two questions can be answered, I believe that we 
can determine if progress has been made, whether this 
progress is due to microcomputers or their dinosaur 
ancestors, the maxicomputers. 


Back to Games 

Suppose a simple game called Look is played. Look is 
so trivial that it is easily played by any low intelligence 
animal. In fact, Look may be played by a simple 
machine. 

А 4 by 4 grid of squares is arranged as shown in figure 
1. A piece of cheese is placed in one of the squares and a 
mechanical mouse is placed in any other square. The 
mouse is a robot designated by “К”; the cheese is 
represented by "C." The objective is for robot R to find 
cheese C. The game immediately poses a problem for 
robot designers, for they must program К to find С 
without outside help. How is R instructed to locate C? 

The first area of concern is the simplest program for R. 
If it is impossible to solve the robot programming pro- 
blem in a simple manner, a sophisticated solution will 
probably fail. 

Suppose R is designed to move one step in any of direc- 
tions North, South, East and West. This is called a step 
action, and the direction is designated by writing STEP 
W for a single step in the western direction, for example. 

Clearly, the robot must know when it has encountered 
a barrier (wall) and when it has found the cheese, Hence, 
mouse R is also empowered with a sensor that sets a con- 
dition code. Codes Barrier and Found are set by sensors 
on board R. 

The STEP and condition code designs are a start 
toward a working mouse. They allow the robot to move 


About the Author 

Dr Lewis is an Associate Professor of Computer Science at Oregon 
State University, where he lectures on software engineering and per- 
sonal computer systems. He is the author of How to Profit from Your 


Personal Computer and The Mind Appliance: Home Computer Appli- 
cations, 


iei] 


Ne 


es T 60 eer] esc $60 #60800 


па 


| ay 


TRS-80 MODEL И FORMAT NOW AVAILABLE 


бое 
DIGITAL RESEARCH vem Ганы Е" 


CP/M" FLOPPY DISKETTE OPERATING SYS- 
— Packages ей on dekota complete with 
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опе square іп any compass direction, detect a barrier, ог 
locate the cheese. Surely radar or any other sophisticated 
tool is not needed to solve the Look problem. 

Sit back and watch R move one square at a time after 
each command it is given. Recall, however, that Look is a 
game played only by a mechanical mouse without human 
intervention; R is a robot. A robot can be defined as 
follows: 


Robot: Any device that operates without direct 
human control. 


By this definition, a wall clock is a robot because it 
keeps time independently of direct human instruction, 
An automobile, however, must have direct contact with 
a human in order to operate. 

The Look mouse must be given a brain with enough 
intelligence to find its own way from one square to 
another. This is where the concept of computing arises. 


The Concept of Computing 

А robot that acts without direct human guidance must 
possess two types of control: (1) basic actions and (2) in- 
trinsic control for sequencing basic actions. The follow- 
ing two sets are chosen in keeping with the simplest possi- 
ble design: 


ACTIONS: ӘТЕР X, set condition code, BARRIER, 
FOUND, NOT FOUND, and START, 


STOP, where X is N, W, E, S. 


CONTROL: simple sequence of a collection of ac- 
tions, looping of actions, decision 


(branch) capability. 


These actions and control are programmed into R 
through some yet to be determined mechanism. А 
pseudolanguage will be used to illustrate the programs in 
this article, but it is important to remember that every 
programming language for every computer known to the 
author has at least the three control constructs listed 
above; that is, it is conjectured that the intelligence being 
given R is no more than the intelligence of very simple 
computers. This leads to the following hypothesis: 


Hypothesis 1: Any robot mouse with the actions and 
control given to R can be programmed to solve the 
Look problem. 


It is possible to go even further with this hypothesis 
and claim that the solution to the Look problem is indeed 
possible. Possible means that a path from the starting 
location of R to the square occupied by C exists and is 
computable: 


Hypothesis 2: Апу path leading to C from R is a сот- 
putation, and furthermore, any machine with the pro- 
perties of R is able to perform such a computation. 


There is now a concept of computing. For the game of 
Look, a computation involves finding a path. А function 
is a set of operations that tries to calculate a computation 
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(ie: a path from К to C). A function is computable if К 
can get to C, and a function is undecidable if there is a 
possibility that R will fail to reach C. 


Programming a Function in Look 

Now an attempt is made to build a robot R that finds 
its way to C. The first attempt is again a simple approach 
to the problem. Suppose R is instructed to go West until 
reaching a barrier, then another direction is chosen and it 
continues to travel in that direction until reaching a 
barrier, and so on. Such a program might look like the 
pseudolanguage program shown in listing 1. 

Of course, this program does not solve the Look 
puzzle. It may correctly locate the cheese C if C is in a 
boundary square (see figure 2). The problem is that C 
may or may not be in a square along the circular path 
established by program CIRCLE. Hence, it is undecidable 
whether or not CIRCLE computes a path leading to C. 

The intelligence of R must be increased in order to 
guarantee a computable path (as opposed to an undecid- 
able path). Clearly, the problem with CIRCLE is that it 
fails to cover every possible square. How can no square 
be left uncovered? 

А second simple program (see listing 2) is attempted 
that exhaustively scans every possible square until it lo- 
cates C. Lines 200 thru 220 move R to a left side square. 
The program must cover every square, but since R may 
be initially placed anywhere within Look, a starting point 
must be established that guarantees an exhaustive scan of 
the sixteen squares. This is done in lines 230 thru 250. 
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CIRCLE: 


START R ; 

REPEAT LOOP 

STEP W ; IF FOUND THEN STOP ; 
UNTIL W BARRIER ; 

REPEAT LOOP 

STEP N ; IF FOUND THEN STOP ; 
мық М we ; 


РЕАТ 
90 ТЕР Е; iF FOUND THEN STOP ; 
100 UNTIL E T 3 Н 
110 REPEAT LOO 
120 STEP S ; IF FOUND THEN STOP ; 
130 UNTIL S BARRIER ; 
140 REPEAT LOOP 
150 STEP W ; IF FOUND THEN STOP ; 
160 UNTIL W BARRIER ; 
170 STOP CIRCLE 


83355885 


Listing 1: Pseudolanguage program that calculates circular paths 
on the Look game board. 


Figure 2: Path computed by the CIRCLE program (listing 1). 
CIRCLE creates circular paths for R on the game board, which 
may or may not intersect with C. It is therefore undecidable 
whether or not CIRCLE computes a path leading to C. 


EXHAUST: 


REPEAT LOOP 

STEP W ; IF анық ТНЕМ 5ТОР 
UNTIL W BARRIER 

REPEAT LOOP 

STEP S ; IF FOUND THEN STOP 
UNTIL S BARRIER ; 8 


UNTIL E BARRIER 
STEP М; IF FOUND THEN STOP ; 
REPEAT LOOP 
STEP W ; IF FOUND THEN STOP ; 
UNTIL W BARRIER ; 
Seer N ; IF FOUND THEN STOP ; 
ARRIER ; 


200 

210 

230 

240 

250 

260 

270 Р 
Е STEP E ; IF FOUND THEN STOP 
300 

310 

330 

340 

350 UNTIL N B 

360 STOP 


Listing 2: Pseudolanguage program that makes an exhaustive 
sweep through every square on the Look board. 


R is now іп the proper lower left position to begin look- 
ing for C by systematically visiting every square. This is 
done by moving N after every E or W BARRIER is found 
as shown in figure 3. 

This version of the program for R illustrates two con- 
ceptually important features. Indeed, this program is 
called an algorithm because (1) it will systematically 
carry out the basic actions in a deterministic (predictable) 
manner every time it is executed, and (2) it will reach a 
STOP statement every time it is run. The question re- 
mains, however: will this program (algorithm) find C 
every time? 


Looking for C 

The program for exhaustive search lacks a certain 
elegance. For example, the sophistication of R could be 
increased to add subroutine capability: 


SUBROUTINE MOVE: (X,Y) 


1000 REPEAT LOOP 

1010 STEP X; IF FOUND THEN STOP; 
1020 UNTIL Y BARRIER; 

1030 RETURN 


This would reduce program size and complexity by 
using pieces of the program iteratively. Such an improve- 
ment may benefit a programmer or reduce the cost of 
building robots, but does nothing to improve the concept 
of computing. 

The EXHAUST program becomes easier to understand 
and write when additional control is supplied. However, 
the addition of subroutines, interrupts, and other sophis- 
ticated features does nothing to increase the computa- 
tional power of robots. This is an important fundamental 
concept; 


Hypothesis 3: Every function that can be computed, 
can be computed by a robot with only three control 
operations: (1) sequence, (2) looping, (3) conditional 
branching. 


If true, this means that every solution to the Look puz- 
zle is possible with the simple machine designed here. 
There is no path through Look that cannot be computed 
with the power of robot R. Does this mean that every 
computation in Look is computable by R? In this specific 
game, the answer is yes. We have not proven the above 
hypotheses, but they can be supported by evidence. 


What Are the Limits? 

What is not computable, if such a simple machine (R) is 
able to compute every function in Look? (This corre- 
sponds to finding every path from R to C.) If internal bar- 
riers are added to Lock as shown in figure 4, does R need 
more power? The answer is no. A larger, more sophisti- 
cated program may be required, but it can be constructed 
from the same simple building blocks as before. 

Suppose that an attempt is made to fool robot R by re- 
moving C entirely (see figure 5). What becomes of 
algorithm EXHAUST? Reexamination of the algorithm 
shows that the program eventually halts when every 
square has been searched by R at least once. The STOP 
action executed when C is located is a different STOP 
than the one executed when C is missing from the game 


Figure 3: The exhaustive sweep solution is an inelegant but effec- 
tive method that systematically visits every square on the 
board, looking for C. 


Figure 4: Adding an internal barrier to the Look game. R does 
not need any more computing power to solve such a layout, but 
the program may have to be more sophisticated. 


Figure 5: Removal of the target C from the game. Although R 
can no longer find C, the program will still halt, and through 
suitable adjustments, the program can tell whether or not C was 


found. 
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Figure 6: A heuristic technique for finding С. The programmer 
has assumed that C is more likely to be found in the center 
squares, and has thus accelerated the search at the expense of an 
occasional failure. 


board. Can it be known which stop is executed when 
EXHAUST halts? 

Suppose lines 210, 240, 280, 300, 320, 340, and 360 in 
listing 2 are modified to display the condition code setting 
when a STOP is executed. Then when the robot halts, the 
condition code can be examined to see if it says FOUND 
or NOT FOUND. 

Indeed, R can be built cleverly enough so that it stops 
and informs you of its condition. This requires that R 
eventually stop. When it stops, it is asked whether or not 
it has found a path to C. This leads to another important 
concept in computing: 


The Halting Problem: A robot that computes an algo- 
rithm must eventually halt. If a robot tries to compute 
a function (ie: find a path) that does not guarantee the 
termination of its search, the robot is computing an 
undecidable function. 


Normally, undecidable functions are avoided in com- 
puting. Often, however, the risk of encountering a non- 
terminating search is not great, and thus the rules can be 
relaxed to speed up the robot. For example, suppose that 
the EXHAUST algorithm is replaced by a faster heuristic. 
That is, the search strategy is changed as follows; the 
exhaustive search procedure is too slow. Its speed can be 
increased by increasing the robot's speed (technological 
improvement in equipment), or by decreasing the search 
space (eliminating the number of squares considered). 
Perhaps the cheese is in the central squares most of the 
time. If so, a nearly perfect batting average can be ob- 
tained by searching the middle four squares only. Figure 
6 suggests one possible heuristic for computing a path to 
C 


Perhaps the "four-square" heuristic will locate C, 
perhaps not. This approach may seem too casual, but 
interestingly enough, much of the software in contem- 
porary systems is of this nature. That is, many programs 
are heuristic in nature rather than algorithmic, because 
they have reduced their search space to only the most 
probable paths. One way of defining a heuristic is as "a 
procedure for finding the solution most of the time." 


Why Not the Best? 


"012230 


(3 ди. 


) 


" 


е: 


КЕКТҮҮ 
т разара = то 


8—2 
А 


| 


Т! | | LATI "t ^ 


) 


A 


а. ^ 
fut 
„е 
> 
£ 


-zin 


Y 


ШІШІ 


, 


32K Board Pictured Above 


From The Dynamic RAM Company. 


2MHz 4MHz 
16K —$249 $259 
32K —$375 $395 
48K —$500 $530 
64K —$625 $665 


We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 
the thousands of systems which 
contain our board. Many quality- 
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices still beat all. 
Despite rising 16K memory chip 
prices (at least from reputable 
suppliers), Central Data continues 
to give you the best buy in 
memory today. Nobody offers а 
board with a capacity of 64K, 
assembled, tested, and guaranteed 
for a ІШІ year at the price we do. 


Сігсів 68 on inquiry card. 


Deselect around PROMs. Our 
boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interference. 

Our features make the board 
easily used and expanded. You 
address our boards on 16K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire- 
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ($150-2MHz, 
$160-4MHz) which include eight 
RAMs that you can depend on as 
well as two mini-jumps for 
addressing. And of course, our 
board never generates wait states. 


Low power consumption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 16K board is 
typically less than 4 watts (+8V @ 
300ma, +16V @ 150ma and 


—16V @ 20ma). Boards with 
additional memory typically 
increase power consumption only 
1 watt per 16K! 

Standard S-100 Interface. Our 
board is designed to interface with 
any standard S-100 CPU. All of 
the timing of the board is 
independent of the processor chip, 
and the board is set up for 
different processors by changing 
two plugs on the board. 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order — you'll probably 
have the board in two weeks! If 
you're interested, also ask for a 
catalog on our 28000 16-bit 
processor board designed for the 
MULTIBUS. АІ of these products 
are available to your local dealer, 
also. 

Central Data Corporation, 713 
Edgebrook Drive, PO Box 2530, 
Station A, Champaign, IL 61820. 
(217) 359-8010 


Central Data 
BYTE January 1980. 107 


Hypothesis 4: Many computer programs аге heuristic 
in nature because they do not satisfy the halting pro- 
blem, or do not cover the search space of solutions. 


More has been required of the little robot than is re- 
quired of real computer programs. Thus, R is a good 
model of what machines can do. Still, there must be 
something R cannot compute. In fact, there is: R cannot 
tell if its program is an algorithm or merely a heuristic. 
This is one of the cornerstones of computing. 


A More Powerful Robot: GR 

Suppose a more powerful generalized robot, GR, is 
constructed. GR is basically like R, except GR solves a 
problem called DECIDE. This new game is played as 
follows: the instructions for a program written in robot 
R's language (eg: the EXHAUST problem) are given GR 
as its inputs. Thus, GR plays the DECIDE game on a pro- 
gram instead of a checkerboard. GR is smart enough to 
interpret the instructions directly and to determine the 
halting condition of R. 

Let us assume that the EXHAUST program is given to 
GR. GR interprets EXHAUST and, when it reaches a 
STOP, announces that R has halted. Further, GR 
announces HALT NOT FOUND or HALT FOUND, 
depending on the condition code setting of R. In fact, GR 
is a general robot because it can interpret programs for 
other robots. In a sense, GR can simulate R because it can 
interpretively execute any program which can be written 
for R: 


Hypothesis 5: Any machine GR that can simulate a 
robot of the power of R is a universal robot. А univer- 
sal robot is limited in its power, being able to compute 
only computable functions. 


Can a problem be found that is too difficult for GR? It 
would be interesting to discover if such an uncomputable 
function exists, GR is quite similar to real computers. For 
example, an Intel 8080 could be simulated on a Motorola 
6800 to perform the functions of a universal robot. Thus, 
if problems too difficult for GR are discovered, they will 
also be too difficult for the Intel 8080, Motorola 6809, 
IBM 370, CDC 7600, or Cray-1! 


The Halting Problem Revisited 

It was stated earlier that the GR machine can interpret 
any program and decide whether or not it halts. To be 
more precise, however, a GR robot cannot in general 
decide whether an arbitrary program from R's library of 
programs will halt or run forever. Notice the emphasis on 
any arbitrary program. А specific program can be exa- 
mined and it can be determined that it will halt. This was 
done for the EXHAUST program. However, a decide 
algorithm is being sought that can be written before any 
program from R is tried. Thus, the DECIDE program 
must be smart enough to handle any program it is given. 
This is where the problem appears. Suppose a program is 
written in the language suggested earlier for R. This 
language made R powerful enough to compute anything 
that robots can compute. Thus, the DECIDE algorithm 
can be written in this language. The DECIDE algorithm is 
loaded into a mouse just like R, and it becomes super- 
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mouse GR. Now GR can decide whether or not a given 
program halts and, if so, whether or not the arbitrary 
program being interpreted has found its solutions. If it is 
shown that at least one program exists for which GR 
fails, then the DECIDE algorithm is undecidable (ie: it is 
not an algorithm). In fact, there is such a program. 

If the DECIDE program itself is input into GR, а 
paradox is created for GR. If it executes to a STOP action 
and announces a HALT FOUND termination, the 
DECIDE program has succeeded. If, on the other hand, 
GR reaches a STOP and announces HALT NOT 
FOUND, then GR must itself have reached a NOT 
FOUND condition. This, however, is impossible, because 
GR cannot reach a FOUND termination point within the 
loaded DECIDE algorithm at the same time it reaches a 
NOT FOUND termination point within the interpreted 
DECIDE algorithm. Therefore, the DECIDE problem is 
unsolvable and is, in short, a problem no computer can 
compute: 


Hypothesis 6: The general halting problem is 
undecidable. This is an example of a problem com- 
puters cannot solve, 


After that mind twister, it may be argued that such a 
problem is of no practical significance. Unfortunately, 
the halting problem is completely analogous to several 
important practical problems in computing. Here are a 
few: 


Hypothesis 7: А robot GR that can test any other 
robot R to determine if R is malfunctioning is impossi- 
ble to build. 

Hypothesis 8: À robot GR that can examine any other 
robot and determine if R is secure (impenetrable by a 
team of spies) is impossible to build. 

Hypothesis 9: А robot GR that can examine a pro- 
gramming language robot R and determine if it is 
without ambiguity is impossible to build. 


In essence, it has been illustrated that computers have 
their limits regardless of their size, speed, number of 
registers, or sophisticated instruction sets. This notion is 
summarized in the next hypothesis: 


Hypothesis 10: Progress in computing has led to 
microcomputers and circuits that still cannot solve the 
same problems that earlier computers could not solve. 


In other words, computing has advanced in a techno- 
logical sense only, and not in a conceptual sense. The 
limitations of computing remain the same: the power of 
computing is the same. 

All computers do essentially the same thing. Some are 
easier to program because they have high-level instruc- 
tions. Some are faster because their organizations are 
more efficient. However, the fundamental problems of 
computing remain. 


Difficult Problems 
Fable: An old man was about to send his son into 
the world to travel. He bent over and wheezed into his 
proud son’s face, “Неаг me well, son. The world has 
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Designed for business. Radio Shack's design 
concept for TRS-80 Model Il was to build a busi- 
ness computer — not a hobby, "home" or per- 
sonal computer that could be used by the busi- 
nessman. Model Il is compact, fast and powerful. 
It's ideal for asmall business, and also "just right" 
for many time-consuming smali jobs within 
larger businesses. For firms 
with large mainframe com- 
puters, Model Il can 
handle the jobs that 
constantly interrupt 
the data processing 
schedule — or those too hot 
to wait for open time on the 
mainframe. Use it either as a 
stand-alone computer or an 
intelligent terminal. 


Language. Model ІІ"5 in- 
terpretive BASIC language is 
easy to use, and will soon be 
supplemented by other 
compiler languages. The 
built-in half-meg disk stor- 
age can be expanded to two 
megabytes. Vectored inter- 
rupts, direct memory access 
and a separate keyboard 
processor add to the throughput. 


Availability. TRS-80 Model ll is on dis- 
play at 50 Radio Shack Computer 
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cialized Computer Departments in 
major area Radio Shack stores. It's 
being delivered through our 7300 retail 
outlets on a first-come, first-served 
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Write: Radio Shack, Dept. СМА-413, 


The biggest name in little computers ® 1300 One Tandy Center, 


A Division of Tandy Corporation * Ovar 7000 Locations in 40 Countries Fort Worth, Texas 76102 
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many perplexities.” 

‘Yes, father, I have heard," the young man replied. 
"There are two kinds of difficulties that will befall you 
as you find your way. There are problems that you 
can solve, and problems that you cannot solve. Be 
wise and spend your energies only on the problems 
you can solve." 

"| will remember, father." 


The Look example can now be returned to, and energy 
can be applied to solving a problem that it is possible to 
solve. EXHAUST is a blunt approach to computing a 
path from R to C. It may be, however,that EXHAUST is 
the easiest way to compute the location of С, 

An algorithm need be only as complex as the problem 
at hand. Therefore, if the complexity of the problem can 
be determined, a program can be designed that is no more 
complex than the problem. Is this possible? 

The EXHAUST problem is actually rather uncompli- 
cated. Suppose that initially the cheese is in any square. If 
there are S squares, the cheese can be in any one of (5-1) 
squares with probability 1/(S-1). The average number of 
steps for R to compute along the EXHAUST trail is the 
average of 1 +2 + 3 +... + (5-1): 


5-1 
AVERAGE _ у, STEPS _ $ 
#STEPS 51 2 


STEPS = 1 


ТІГІ! 
TU Woks 


| 
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* ASSEMBLED AND TESTED BOARDS ARE 
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BOARD 1$ RETURNED UNDAMAGED WITHIN 


ASSEMBLED / 
TESTED 
LI .. $595.00 
.-,.. $529 00 
TE 
+... $388 00 
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MOTOROLA 4116-3 
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“ S100 DOUBLE DENSITY CONTROLLER 
« 204 KBYTE CAPACITY FLOPPY DISK 
DRIVE WITH CASE & POWER SUPPLY 
* MODIFIED CPM OPERATING SYSTEM 
WITH EXTENDED BASIC 
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$395.00 


* торе ACCESS TIME, 375 NSEC CYCLE 


« 16 PIN TTL COMPATIBLE 
* BURNED IN AND FULLY TESTED 
а PARTS REPLACEMENT GUARANTEED FOR 


Hence, the average number of steps to find C is half the 
total number of squares in Look. 

The problem can be more difficult if C is located at the 
worst possible location (eg: at (S-1) steps from robot R). 
This is called the worst case complexity of Look, or 
SWORST - (S-1). In either the average or worst case 
condition, the EXHAUST algorithm will complete in a 
number of steps proportional to S. The complexity of 
Look is O(S). Since S is a straight line when plotted on 
graph paper, the Look puzzle is called linear: 


Hypothesis 11: Linear problems are easy, polynominal 
problems are more involved, and exponential pro- 
blems are difficult. 


Suppose the Look problem is modified to a more rea- 
listic situation. Try to trace the roots of your family tree 
back to 1600 AD. А great-great . . . great-grandparent is 
given as a target (C). You must trace your father or 
mother first, then their father or mother, etc. If your 
ancestors never practiced incest, remarried, etc, you will 
have to compare at least 2“ ancestors to find the shortest 
path back to your roots, where R = number of genera- 
tions. 

The roots problem is difficult because of the exponen- 
tial growth in the computation. Thus, an exponential 
problem is hard. 

Let us examine another version of Look that poses a 
test for the power of microcomputers and maxicomputers 
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BETA COMPUTER DEVICES 
Р.О. BOX 3465 


5100 MAINFRAME 
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PLUG IN AND GO. 

Plug the Apple Clock into a peripheral slot 
on your Apple Il and you're ready to go. 
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City 


24 
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"Apple 1! is a trademark of Apple Computer, пс. 


FEATURES. 
e Time and date in 1mS 
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as long as one year. 
e Software for calendar 
and clock routines, as 
well as an event timer 
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board ROM. 
e Program interrupts. 
e Crystal controlled accuracy 
of +.001%. 
e On-board battery backup keeps your clock 
in operation even during power outage. 


REAL TIME AT THE RIGHT PRICE. 

At $199 assembled and tested, it's the clock 
your Apple has been waiting for. And, it's 
available now through your Apple dealer. 
Drop in for a demonstration. Or return the 
coupon below. 


А COMPLETE LINE. 

Mountain Hardware also offers a complete 
line of peripheral products for many fine 
computers. 
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(408) 429-8600 
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Figure 7: The traveling salesperson problem. A salesperson wishes to visit all six cities in a given district, once every month. The 
problem is to compute the shortest path that goes through each city only once. 


alike. Suppose a die is tossed to decide which direction to 
take: N, W, E, or S. A random number generator is used 
to produce a random walk around the Look checker- 
board. Will such an approach add to the complexity of 
computation? A random selection introduces chance into 
the EXHAUST algorithm. This is called a nondeter- 
ministic procedure (similar to a heuristic), because the 
exact path may not be reproducible due to the ran- 
domness. Eventually the path would be discovered, 
because there is a nonzero probability that every square 
will be visited by the meandering robot R. 

A nondeterministic procedure may be more complex 
than a deterministic procedure, or surprisingly it may be 
less complex, because it reduces the search space 
statistically. For example, under certain constraining 
rules, the random walk through Look can produce an 
answer in О(,/ S) average steps. This is an improvement 
over the average for EXHAUST. (The maximum or worst 
case analysis can be much greater, however.) 

The most difficult problems faced by computers are 
known as NP - complete problems. Their algorithms are 
nondeterministic in nature and perform in a time propor- 
tional to some power of the length of their input data. 
This class of problems can be illustrated by examining the 
traveling salesperson game. 


Traveling Computer Salesperson 

Suppose a computer salesperson is given a district with 
six cities, Each city must be visited once every month. 
The salesperson wants to compute the shortest path that 
goes through each city one time only. 

А map is shown in figure 7 along with candidate paths 
between any two cities in the district. Each connecting 
line is labeled with the distance between cities. What is 
the shortest route that begins at А and returns to А after 
passing through every city? Does this problem have a 
solution? If one path exists, is it unique, or are there 
others of equal distance? 

The complexity of this problem and others like it con- 
tinues to be a conceptually difficult computation for com- 
puters. The difficulty of a number of important problems 
in computing is just being realized. 
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This raises some philosophical questions for the future. 
For example, is the functioning of brain cells a complex 
problem? If so, is the path established by a thought pro- 
cess representable as a computable function! Even if 
thought is a computable function, it might also belong to 
the class of NP - complete problems, and thereby be dif- 
ficult for computers to handle. 


Conclusion 

In summary, we must be realistic about the power of 
computers. There are functions that no computer can 
compute, and there are functions that require impressive 
performance to manage. The current crop of microcom- 
puters is no more able to compute a solution to pro- 
blems than computers of a decade ago. Programmers 
may, however, have learned new ways to apply com- 
puting power in the interim. 

On the optimistic side, many practical problems re- 
main to be solved in our society. Computers can help 
solve them and, due to the microcomputer revolution, 
there is ап opportunity to economically apply this 
technology to the real world. Along the way, do not 
forget the limits to computing. Ш 
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BYTE News.... 


ШШШ ЩИ ШІН ІІІ ІІІ ИИИ 


INTEL 32-BIT MICROPROCESSOR RUMORED: As reported іп this column last April, Intel was 
rumored to be working on a 32-bit microprocessor. The project is moving closer to reality as Intel 
has assigned a part number to the device. It will be called the 8800 (not to be confused with the 
Altair 8800 computer). The instruction set will not be compatible with Intel's 8-bit or 16-bit 
microprocessors. The device will be housed in the new 64-pin QUIP (quad-in-line package, see 
"BYTE News," June 1979) which is cheaper, smaller, and easier to test than dual-in-line packages. 
The 8800 is reportedly being developed at Intel's facility in Aloha OR. The first test prototypes are 
reported to have been produced. 


ТІ RF MODULATOR FCC WAIVER GRANTED: The Federal Communications Commission (FCC) 
has granted Texas Instruments a waiver which permits TI to connect its personal computers to home 
color television receivers using a radio frequency (RF) modulator. TI originally petitioned the FCC 
for approval of the RF modulator system in February 1979. The petition was rejected since the 
regulations required that the complete system be submitted for approval: TI submitted only the RF 
modulator for approval. Subsequently, Texas Instruments applied for a waiver, provided that the 
modulator unit met the standards. 

The FCC asked other personal computer system manufacturers to comment on the TI request. 
Radio Shack, Apple Computer, Commodore, Mattel, and Atari responded negatively to the request. 
Apple, Atari, and Mattel went to great expense to comply with the FCC regulations. The Radio 
Shack and Commodore systems, which contain integral displays and do not use RF modulators, do 
not come under the FCC regulations. 

The FCC decision further waives testing by the FCC and merely requires that the manufacturer 
provide the FCC with test results showing compliance. In a related action, the FCC relaxed the 
standards on RF interference generated by commercial and personal computer systems. 

Several personal computer manufacturers that compete with TI have already stated that this waiver 
will give TI a competitive advantage. Furthermore, several firms publicly questioned the FCC's rule- 
making methods in making its decision. The likelihood now is that the other personal computer 
makers will offer systems with RF modulators. It will probably take these manufacturers at least a 
year to bring out such competing systems. 


ULTRA MINI-FLOPPY DRIVE INTRODUCED: Sanyko Seiki Manufacturing Co, Tokyo, Japan, has 
begun producing samples of an ultra-small floppy disk drive and controller. Called the FMC-100, it 
uses a 2-inch floppy disk that stores 8 K bytes on one track. It is intended for use in word- 
processing typewriters and personal computer systems. 


THWARTING COMPUTER SOFTW ARE PIRATING: А patent (number 4,168,396) has been issued to 
Robert M Best, Seattle WA, for a "microprocessor which prevents the piracy of computer 
programs." The device reportedly uses cryptography to protect the software. It is called a crypto- 
microprocessor and stores software in cipher to prevent Ficom being copied, disassembled, or 
altered by unauthorized processes. Authorized users can decipher the software with special encryp- 
tion keys. The patent states that the device is intended primarily for use in personal computer 
systems. 


AC LINE TO TTL INTERFACE IC INTRODUCED: General Instrument Optoelectronics of Palo Alto 
CA has introduced a low-cost, 8-pin integrated circuit that can be used to directly monitor AC 
power line circuits and provide transistor-transistor logic (TTL) outputs. The device, therefore, can 
be used to interface your microprocessor inputs easily and directly to monitor AC power-line- 
operated devices such as motors, solenoids, relay contacts, and the like. It can also be used to 
detect power failure and other such applications. 


FLAT PANEL TERMINAL DISPLAYS BECOMING AVAILABLE: Computer terminals using flat-screen 
video displays are getting close to the marketplace. The technology is based on the plasma panel 
developed by Owens-Illinois, Toledo ОН, in the late 1960s. Currently, Interstate Electronics of 
Anahiem CA, IBM, and Fujitsu have these panels in production. Control Data and NCR are plan- 
ning large-scale production. IBM now makes approximately 100,000 plasma panels annually, which 
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are all used in-house. Interstate Electronics currently sells а plasma display terminal that has а 512 
by 512 matrix of dots and can display alphanumeric characters and graphics. 

Plasma panel makers are working on getting the cost down to the point where these displays can 
compete with cathode-ray tube (CRT) displays. This is still expected to take several more years. 


RANDOM RUMORS: IBM will soon unveil small business (Model 5105) and multiterminal (Model 
5130) computers in their 5100 line of microcomputers. The 5105 computer will begin at $4500 and 
the 5130 will range from $21,500 to $37,500. The basic 5105 will include 16 K bytes of program- 
mable memory, a 960-character video display screen, a magnetic tape cartridge, and a thermal or 
electrostatic printer. Increasing memory up to 96 K bytes, adding a 1920-character screen, floppy 
disks, and high-speed printer, and including software packages will raise the 5105 price up to 
$20,000. It is expected that the 5105 will penetrate the personal computer market to some extent 
even though it is intended to be an entry-level business computer system . . . . IBM is also rumored 
to have an intensive research and development effort trying to develop a low-cost alternative to the 
cathode-ray tube (CRT) screen display. Reportedly they are currently investigating 24 different 
alternatives. At this time, the most promising is the multiplexed liquid-crystal display . . . . It is 
rumored that a Japanese electronics company will shortly introduce a $600 personal computer 
system that is hardware and software compatible with the Radio Shack TRS-80 (Level-II BASIC, 

16 К version)... . By the end of 1979, over 2,500,000 floppy disk drives had been manufactured. 


64 K EPROMS AVAILABLE BY MID-YEAR: Samples of 64 K bit erasable-programmable read-only 
memory (EPROM), organized as 8 K words by 8 bits, are currently being distributed to customers by 
Motorola, and production quantities are expected to be shipped by the end of the second quarter of 
1980. Motorola has put their 64 K EPROM in a 24-pin package by multiplexing the program supply 
and chip-enable signals on the same pin. Intel and Texas Instruments, it is believed, will use 28-pin 
packages for their 64 K EPROMS. 

In the meantime, the supply of 2708 EPROMS (1 K words by 8 bits) has caught up to demand and 
prices are now in the $6 range. The demand for the 2716 EPROM (2 K words by 8 bits) is still very 
strong, and hence the devices are selling in the $20 to $24 range. 

Texas Instruments is currently the largest manufacturer of EPROMs with about 38% of sales. Intel 
is second with 2996. Fujitsu and Hitachi share third place with 896 each. 


AT&T RUNS INTO TROUBLE WITH UNIX: The Association of Data Processing Service Organiza- 
tions (ADAPSO) has petitioned the US Department of Justice to take action against AT&T's sale of 
software products, particularly the UNIX operating system. UNIX is one of the most popular software 
systems for larger Digital Equipment Corp (DEC) PDP-11 machines. Most users feel that UNIX is 
better than DEC's software. 

ADAPSO maintains that AT&T is in violation of a 1956 consent decree. In 1978 the Justice Depart- 
ment authorized an investigation after a similar petition by the Computer and Communications In- 
dustry Association (CCIA). 

Developed at Bell Laboratories in 1969, UNIX was offered to non-Bell organizations starting in 
1973, for $20,000 per computer. In the first half of 1978, Bell reported $580,000 revenues from about 
800 non-Bell users. 

Whitesmiths Ltd, a New York software house, is currently working on an LSI-11 version of UNIX. 


ІВМ and МСА TO MARKET VIDEO DISK: ІВМ and МСА Inc have formed a joint venture, called 
Discovision Associates, to develop, manufacture, and market video disks and players. Until now, 
МСА has been the sole manufacturer of optical video disks. It is hoped that this will broaden the use 
оі video disk technology in the home entertainment, industrial education, and information fields. 
The optical disk technology, which uses a laser to record and play back the recorded material, 
shows promise for use in the computer field. It could be used to store large amounts of read-only 
digital data in much more compact form than presently is possible on magnetic disks. North 
American Philips is also marketing a video disk player and ВСА plans to introduce a system soon. 


MAIL: I receive a large number of letters each month, as a result of this column. If you 
write to me and wish a response, please include a stamped,self-addressed envelope. 


Sol Libes 

Amateur Computer Group of New Jersey 
(ACG-NJ) 

1776 Raritan Rd 

Scotch Plains NJ 07076 
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East: 


DELTA PRODUCTS 


1254 South Cedar Road 
New Lenox, Illinois 60451 
Tel: (815) 485-9072 


Indirect Addressing 
for the 6502 


One of the most attractive features 
of the 6502 processor—in fact, of the 
entire 6500 series—is the flexibility 
offered by its thirteen addressing 
modes. Unfortunately, these address- 
ing modes are not always available 
when you want them. Indirect in- 
dexed addressing, for example, is 
available for load and store instruc- 
tions (and a few others), but not for 
jump to subroutine (JSR). 

A structured approach to program- 
ming leads one to write many pro- 
grams as nested subroutines, and it is 
not always desirable for the program- 
mer to specify the addresses of those 
subroutines in advance. For a given 
application, you may want the user 
to choose the address of the next 
subroutine that the processor will 
execute, or you may want software to 
calculate or look up that adddress, 
perhaps in response to sampled input 
conditions. In either case, you need 
indirect addressing for the jump to 
subroutine instruction. 

In the 6502, the jump to subroutine 
instruction has only one addressing 
mode: absolute. So how can you get 
what the 6502 does not have? 

One solution is to use the jump to 
subroutine instruction (JSR, hexa- 
decimal 20) in your program, and 
follow it with two reserved bytes (ie: 
when you write the program, you do 
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25 Myrtle Ave 
Cambridge MA 02138 


not care what is in those two bytes). 
The rest of your program follows 
those two bytes. When your program 
runs, it will ask the user to specify the 
address of the next subroutine, or else 
it will look up or calculate that ad- 
dress according to some algorithm. It 
will then store that address in the two 
reserved bytes mentioned earlier (low 
byte first). When the 6502 processor 
executes the JSR instruction, it will 
use the next two bytes for the address 
of the subroutine it is supposed to 
execute. 

This technique will work, but | 
avoid it for several reasons. First, it 
requires writing a program that modi- 
fies itself, and a simple error in such a 
program can cause it to self-destruct 
or subtly deface itself, not something 
I would look forward to debugging. 
Second, such a program may work 
fine in programmable memory, but it 
cannot work in read-only memory. 
The third reason is the clincher: this 
technique is unnecessary. You can 
have a program execute a subroutine 
and calculate or look up its address 
without requiring that it modify itself. 

What is the solution? Use the zero 
page. 

Set aside four consecutive bytes in 
the zero page of memory. The first 
part of your program, which pre- 
sumably initializes I/O  (input/- 


output) ports, variables, flags, table 
pointers, etc, will write a hexadecimal 
20 (JSR) into the first of these zero- 
page bytes, and a hexadecimal 60 
(RTS) into the fourth of these zero- 
page bytes. (It need not do anything 
to the second and third bytes.) When 
it is time for your program to select 
the address of a subroutine and then 
perform a subroutine jump to that ad- 
dress, have your program calculate or 
look up the subroutine's address and 
then store it, low byte first, in the 
second and third zero-page bytes 
mentioned above. 

Now your program can jump to а 
fixed address: the address of the first 
of these four zero-page bytes. Upon 
arrival at the zero page, the processor 
will perform a subroutine jump to a 
new address: the address it previously 
looked up or calculated. When it 
finishes executing that subroutine, it 
returns to the fourth of the zero-page 
bytes, which tells the processor to 
return to the program that called it. 
In practice your program jumps to a 
subroutine with a fixed address, 
whereupon it jumps to a subroutine 
with a calculated address. In effect, 
however, you get indirect addressing 
for the JSR instruction. 

The effect can be impressive. 

Using this technique, you can dis- 
play an address, then let the user 


A UNIX-LIKE OPERATING SYSTEM 
FOR 7:80 MICROPROCESSORS 


]. Multi-user & multi-process 
2. Input/output redirection using pipes, links, and forks 
2. User accessible spooler & event queue manager 
4. Powerful structured macro language for shell programming 
5. WHENEVER, UNTIL, IF-ELSE, & WHILE shell commands 
6. Mountable, hierarchical, password-protected file systems 
7. Global, group, & individual file permissions 
8. Memory support from 64k to 1M; disk support to 4000M 
9. Installed on Industrial Microsystems & Cromemco CS-3 
10. Compatible with software developed on CP/M“ 
11. Now available from Yourdon 
12. Single CPU license: $350, support: $75/year 


Available now from: 


YOURLON SOFTWARE 
PRODUCTS GROUP 


а e Dale Rc н 1133 Avenue of the Americas/New York, N.Y. 10036/(212) 730-5840 
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change that address or execute it as a 
subroutine. It is an effective way to 
give a GO function to a read-only 
memory monitor. I have discovered 
many other applications for this 
technique in system software and 
applications programs. 

Using this technique, your program 
can jump to the Xth subroutine in a 
table: the table would simply be a list 
of the addresses of eligible sub- 
routines. Assuming that the begin- 
ning of your program initialized the 
first and fourth of the zero-page bytes 
(to hexadecimal 20 and 60, respec- 
tively), your program might look like 
listing 2. 

This technique works quite nicely, 
but why go to all of that trouble each 
time you want to call a subroutine? 
Listing 3 shows a subroutine named 
CALL SUBROUTINE (X). The pro- 
grammer need only load the X 
register with the number of the 
desired subroutine, and call CALL 
SUBROUTINE (X). (See listing 4 for a 
program segment that does just that.) 

In other words, you can call a sub- 
routine by a name that you've given 
it, rather than by its explicit address. 
To relocate any such subroutine, you 
need only change its address in the 
table of subroutine addresses; the 
routines that call it need not be 
changed in any way. 

Here is one last point. You do not 
have to put the four bytes (20, XX, 
XX, 60) in the zero page; you can put 
them anywhere in programmable 
memory. However, putting them in 
the zero page lets your program 
operate on the second and third of 
these bytes (that is, on the sub- 
routine's address), with the zero-page 
addressing mode available on many 
other instructions. Thus, by putting 
those four bytes in the zero page, you 
can make your overall program 
shorter (and probably faster) than it 
would be if you put those bytes 
elsewhere in programmable memory. 

Incidentally, this technique may be 
used for any instruction, not just for 
JSR. To achieve such indirect ad- 
dressing for other instructions, do not 
write a hexadecimal 20 in the first 
byte; write the op code for the 
instruction you want to execute. (Be 
sure that your program follows that 
op code with the appropriate one or 
two byte operand, and that your pro- 
gram writes a return [RTS, hex- 
adecimal 60] in the byte following 
that operand, or your program, like 
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Listing 1: A program to initialize the zero-page bytes. 


LDA #320 Write JRS 
STA zero page byte #1 and 
LDA #$60 RTS into 


STA zero page byte #4 zero page 


remainder of initialize routines 


Listing 2: The indirect addressing method discussed can be used 
to jump to one subroutine in a table of subroutines. If the start 
of the program initializes the first and fourth byte of the zero- 
page reference to a jump to subroutine (JSR) command and a 
return (RTS) command, the coding for using the table might 
look as above. Note that “Zero Page Byte #3" does not mean 
address 0003; rather it means the address of the third of the гего- 
page bytes referred to in this article. 


LDA TABLE, X Look up address 
STA zero page byte #2 of Xth subroutine 
INX and copy that 
LDA TABLE, X address into the 
STA zero page byte #3 zero page 


JSR zero page byte #1 Execute that 
Я subroutine 


remainder of program 


Listing 3: Routine to create subroutine call using zero-page 
addresses. 


LDA TABLE,X Look up address 


STA zero page byte #2 of Xth subroutine 

INX and copy that 

LDA TABLE,X address into the 

STA zero page byte #3 zero page. 

JSR zero page byte 1 Execute that subroutine. 
RTS Return to caller. 


Listing 4: Shorter program segment to simulate an indirect 
subroutine jump. 


LDX subroutine # 
JSR CALL SUBROUTINE (X) 


remainder oí program 


Charlie ол the MTA [a legendary 
subway passenger... RSS], may never 
return.) In any case, the program that 
calls this function must do so by exe- 


cuting a subroutine jump to the first 
of these zero-page bytes, even if those 
zero-page bytes do something other 
than call a subroutine. ш 
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These books will help you code, assem- 
ble, link, load, relocate, and debug 


your 6800 assembly language programs. Each book includes complete 
source code, object code in hexadecimal format, and machine readable 


A Complete 
Library of M6800 
System Software! 


(РАРЕКВУТЕ") bar code listings, to make entering and modifying the 


programs as easy as possible. 


Tracer: А 6800 Debugging Program is for the programmer looking for 
good debugging software. Tracer features single step execution using 
dynamic break points, register examination and modification, and 
memory examination and modification. This book includes detailed 
Tracer program notes and a reprint of "Jack and the Machine Debug" 
(from the December 1977 issue of BYTE magazine). 

ISBN 0-931718-02-3 Pages: 24 Price: $6 

Authors: Robert D. Grappel & Jack E. Hemenway 


MONDEB: Ап Advanced M6800 Monitor-Debugger has all the 
general features of Motorola's MIKBUG monitor as well as numerous 
other capabilities. Some of the command capabilities of MONDEB in- 
clude displaying and setting the contents of registers, setting interrupts 
for debugging, testing a programmable memory range for bad 
memory locations, changing the display and input base of numbers, 
displaying the contents of memory, searching for a specified string, 
copying a range of bytes from one location in memory to another, and 
defining the location to which control will transfer upon receipt of an 
interrupt. 

ISBN 0-931718-06-6 Author: Don Peters Pages: 88 Price: $5 


RA6800ML: An М6800 Relocatable Macro Assembler is a two pass 
assembler for the Motorola 6800 microprocessor. The Assembler can 
produce a program listing, a sorted Symbol 
Table listing and relocatable object code. The ob- 
ject code is loaded and linked with other | 
assembled modules using the Linking Loader 
LINK68. There is a complete desciption of the 
6800 Assembly language and its components. 
Each major routine of the Assembler is described 
in detail, complete with flow charts and a cross 
reference showing all calling and called-by 
routines, pointers, flags, and temporary 
variables. In addition, details on interfacing and 
using the Assembler and error messages 


generated by the Assembler are included. This Street City State/Province Cade | 
ser aeo C en E 5. С Check enclosed in the amount of $ | 
and for understanding innermost operations of С Bill Visa О Bill Master Charge | 
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ISBN 0-931718-10-4 Add 606 per book to cover postage and handling. | 
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LINK68: An M6800 Linking Loader is a one pass linking loader which 
allows separately translated relocatable object modules to be loaded 
and linked together to form a single executable load module, and to 
relocate modules in memory. It produces a load map and a load 
module in Motorola MIKBUG loader format. This book provides 
everything necessary for the user to easily learn about the system, in- 
cluding a detailed description of the major routines of the Linking 
Loader, including flow charts. While implementing the system, the 
user has an opportunity to learn about the nature of linking loader 
design as well as simply acquiring a useful software tool. 

ISBN 0-931718-09-0 

Authors: Robert D. Grappel & Jack E. Hemenway 

Pages: 72 Price: $8 


Tiny Assembler 6800, Version 3.1 is a small (4 K) but sophisticated 
and useful assembler for a large subset of the Motorola 6800 assembly 
language. The book includes detailed notes on the design and im- 
plementation of Version 3.0 of the assembler, a complete description 
of the enhancements upgrading the Tiny Assembler to Version 3.1, an 
updated user's guide, and complete listings for both versions, making 
this book the most complete documentation possible for Jack 
Emmerich's Tiny Assembler. 

ISBN 0-931718-08-2 Pages: 80 Price: $9 

Author: Jack Emmerichs 
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Telephone 


How would you like to have your 
computer dial a seven-digit telephone 
number in about 3/4 of a second? For 
a small investment in hardware com- 
ponents and construction time, your 
personal computer can dial a tele- 
phone number faster than you can 
say that number. This article 
describes the construction and opera- 
tion of a dual-tone multiple-frequen- 
cy (Touch Tone) dialing device that 
interfaces with an ASCII computer 
terminal and can be used for auto- 
matic telephone dialing. 

Many practical applications can be 
designed around an automatic dial 
feature, but the most obvious is a per- 
sonal telephone directory. In such a 
system, a list of frequently dialed 
telephone numbers and associated 
names is displayed on the computer 
terminal. The user selects the number 
to be dialed by entering a single 
corresponding character on the com- 
puter keyboard (see table 1). A 
feature that could be incorporated is 
an option to redial the last number 
dialed, which would be useful for 
reaching busy numbers. 

Assuming that you have a micro- 
processor and an ASCII terminal, the 
additional hardware that is required 
can be constructed for less than $20. 
Furthermore, this Touch Tone inter- 
face does not require its own I/O (in- 
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Dialing by Computer 
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Photo 1: Dialing the telephone is done by selecting from а menu displayed by the сот- 


puter on the screen of the video terminal. 


put/output) port, the telephone can 
be used both automatically and 
manually, the programming is rela- 
tively simple, and either a Touch 
Tone or rotary-dial telephone can be 
utilized. {Note that the telephone 
exchange to which the line is con- 
nected must be capable of inter- 
preting Touch Tones. Some tele- 
phone systems (such as those in 
Peterborough NH) still cannot use 
Touch Tone dialing....RSS] 


Touch Tone Interface 

А block diagram of the hardware is 
shown in figure 1. Note that com- 
munication with the Touch Tone 


device is established through the ter- 
minal. Specifically, the computer 
generates tones by sending certain 
characters to the terminal. Since most 
ASCII codes have predesignated 
meanings (for example, hexadecimal 
30 is the digit 0, hexadecimal 41 is the 
letter À, etc), it is necessary to assign 
the Touch Tone controls to ASCII 
codes not used by your terminal. À 
logical choice for these assignments is 
among the thirty-two ASCII control 
codes (hexadecimal 60 thru hexadeci- 


Touch Tone is a registered trademark of the 
Bell System for tts dual-tone multiple-fre- 
quency signaling equipment, 
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SuperBrain users get exceptional 
performance for just a fraction of what 
they'd expect to pay. Standard system 
features include: two double density mini- 
floppies with 320K bytes of disk storage, 
64K of RAM memory to handle even the 
most sophisticated programs, a CP/M Disk 
Operating System with a high powered text 
editor, assembler, debugger and a disk 
formator. And, with SuperBrain's S-100 bus 
adaptor, you can add all the programmirig 
power you will ever need...evenal0 
megabyte disk! 


SuperBrain's CP/M operating system boasts 
an overwhelming amount of available 
software in BASIC, FORTRAN, COBOL, and 
APL. Whatever your application . . . General 
Ledger, Accounts Receivable, Payroll, 
Inventory or Word Processing . . . SuperBrain 
is tops in its class. But best of all, SuperBrain 
tackles your toughest jobs for less than one- 
third the cost of other similar systems. 


You'll appreciate the careful attention given 
to every engineering detail. Standard 
SuperBrain features include: a full ASCH 
keyboard with numeric pad and user-pro- 
grammable function keys. A non-glare, 
dynamically focused, 12-inch CRT for sharp 
images everywhere on the screen. Twin 280 
microprocessors to insure efficient data 
transfer to auxiliary peripheral devices. А 
universal RS- 232 communications port for 
serial data transmission. Апа, a single board 
design to make servicing a snap! 


Performance and packaging have never 
been better matched. Your operators will 
appreciate SuperBrain's good looks. You'll 
appreciate SuperBrain's outstanding value. 
Twin Z80A processors, dual double density 
disk drives, and a high resolution CRT 
terminal. All in a single, smart looking, self- 
contained desktop unit. And, all for a price 
that's substantially less than the competition! 


Make no mistake about it. The freshman 
students in the small systems business can't 
begin to compete with this year's honor 
graduate. The SuperBrain. The only system 

at the top of its class in price and performance 
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Table 1: Typical information displayed on the computer terminal in an automatic 
telephone dialing system that can be set up using the dialing device described in this 
article. The user types a single-character access code on the computer keyboard and the 


JOPO 


Number 


381-9604 
699-1626 
1-614-353-7795 


828-3384 
828-0553 
227-8341 
227-7201 
824-5222 


Description 


Parents 
Office 


Spouse's Parents 


Weather 


Computer Shop 
Fire Dept 
Police Dept 
Dial-A-Prayer 


Last Number Dialed 


system dials the corresponding telephone number automatically. 


Low 


Group 


Table 2: Row and column input lines on the integrated tone dialer device, associated 
tone frequencies, and corresponding digits or signaling codes derived from the combina- 


COMPUTER 


TOUCH TONE 
DEVICE 


Figure 1: Block diagram of connections in the system. 


Row 1 
697 Hz 


Row 2 
770 Hz 


Row 3 
852 Hz 


Row 4 
941 Hz 


Column 
1 
1209 Hz 


tion of two tones of different frequency. 
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High Group 


Column 
1336 Hz 


Column 
1477 Hz 


Column 
4 
1633 Hz 


mal 2Е). Most terminals use ten or 
twelve of these thirty-two codes for 
predesignated functions (such as line 
feed and carriage return). However, 
there are generally about twenty 
codes that can be used for other pur- 
poses, The Touch Tone device de- 
scribed here will use ten of these con- 
trol characters. 

How are the ASCII control char- 
acters sent to the Touch Tone device? 
By utilizing the decoding logic of the 
terminal. In units such as the 
Southwest Technical Products Com- 
pany CT-64, all thirty-two control 
characters are decoded by the ter- 
minal. Some of the control characters 
are acted upon by the terminal (eg: 
line feed); however, those which are 
not used are brought out to labeled 
pads on the main circuit board for 
custom use and user-defined func- 
tions. For tone generation, simply 
choose ten of these user-defined con- 
trol characters and connect the 
appropriate pins to the corresponding 
pins of the Touch Tone device. 

Terminals which do not decode the 
unused ASCII control characters or 
do not present at least ten pins for 
user-defined functions require con- 
struction of a control-character 
decoder. The control-character 
decoder runs in parallel with the ter- 
minal and requires only two inte- 
grated circuits. 


Touch Tone Generating Circuit 

Now that the method of interfacing 
the terminal with the Touch Tone cir- 
cuit has been described, the actual 
operation of the Touch Tone device 
will be discussed. Basically, it consists 
of two medium-scale integration 
(MSI) quad S —R latches, a Mostek 
integrated tone dialer, and a relay for 
switching the Touch Tone device to 
the telephone. 

The integrated tone dialer requires 
two inputs (a row input and a column 
input) to generate a tone. These input 
signals activate tones as shown in 
table 2. Activating row 1 and column 
1 generates the tones for the digit 1; 
activating row 3 and column 2 gen- 
erates the tones for the digit 8, etc. 


IDS Announces 
8-100 Energy Management Module 


The 100-EMM Energy Management Module provides temperature measurement at four separate locations 
indoors or out; monitors eight (8) doors, windows, or fire sensors; controls six external devices via relay or op- 
toislator; and provides an intrusion alarm with battery backup (alarm operates even during primary power out- 
ages). Put the 100-EMM to use in your home or business and claim a 30% tax credit for the cost of your S-100 
computer system including the 100-EMM. (Purchasing the 100-ЕММ can actually save you several times its 
cost in tax credits. Full instructions for filing are included in the 100-EMM manual.) 
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100-EMM Energy Management Module 
Assembled and Tested $395.00 
Kit $345.00 
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Options for 100-EMM: 

CP-52 Cable Panel - Terminates two 26-conductor flat cables in 26 screwlugs. Use it for convenient interconnection of the 100-EMM 
to the "outside world". $45.00 

CABL-26-STD 26-Conductor Flat Ribbon Cable - Four feet in tength with connectors for 100-EMM and CP-52 above. $35.00 Other 
lengths available on special order. Add $1.00 per foot. 


- 


OTHER PRODUCTS FROM IDS. The most complete source of S-100 compatible modules for process con- 
trol, data acquisition, energy management, and data communications. 
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88-MODEM 5-100 ORIGINATE/ANSWER MODEM WITH AUTO- 
DIALER. Software selectable baudrate provides any baudrate from 66- 
600 baud. Provides 1.5 stop bits when operated in 5-bit code mode. 
oes | Ашо-апѕмег programs available for CROMEMCO CDOS, CP/M, North 
қ Rm Tite me | Star Horizon and MDS, and Alpha Micro. 
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ИИММИЖИС-- Assembled and Tested $395.00 Kit $245.00 


88-UFC UNIVERSAL FREQUENCY COUNTER 

Four software selected inputs. Measure frequency тот 0-650 
MHz and period from .luS to 1 Second. Extensive software in- 
cluded. 


Assembled and Tested $299.00 Kit $199.00 Temperature- 
Compensated Crystal Oscillator option $145.00 


88-SAl SYNCHRONOUS/ASYNCHRONOUS INTERFACE 
The most versatile serial interface on the market. Computer ac- 
cess/control of all data and handshake lines and provision for 
rnasked interrupts, inversion of any input or output signal, and 
onboard baudrate generation for 110, 134.5, 150, 300, 600, 
1200, 2400, 4800, 9600, and many other baud rates. Many 
more features. 


Assembled and Tested $299.00 Kit $199.00 


Mailing Address: 

Post Office Box 17269 
Dulles International Airport 
Washington, DC 20041 


Telephone (703)661-8442 


INTERNATIONAL 
DATA SYSTEMS, INC. 
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88-SPM TIME OF DAY CLOCK with battery backup. Set the 
clock with three out instructions: no delays! Programs included 
in North Star BASIC, CBASIC, and 8080 assembly language. 
Assembled and Tested with crystal option $199.00 Kit less 
crystal option $99.00 Crystal Option Kit $25.00 


88-RCB RELAY CONTROL BOARD 

16 Relays on one board. Control appliances, production equip- 
ment, or even musical instruments (See BYTE Magazine Sept 
1977 page 12) 


Assembied and Tested $299.00 Kit $199.00 


Shipping Address: 

400 West Service Road, Suite 130 
Dulles International Airport 
Washington, DC 20041 USA 


TELEX 901112 IDS CTLY 
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Figure 2: Schematic diagram of the dual- 
tone multiple-frequency (Touch Tone) 
telephone dialing circuit. Connections to 
the terminal apply to the Southwest 
Technical Products Corp CT-64 unit. Ter- 
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Тһе tone combinations for the 
characters A, B, C, and D (column 4 
of table 2) do not have corresponding 
keys on a normal telephone Touch 
Tone pad but are reserved for future 
use. Since you will be generating only 
the tones 0 thru 9, only inputs for 
columns 1 thru 3 and rows 1 thru 4 
will be needed. Hence, seven ASCII 
control characters will be needed to 
activate the three columns and four 
rows. Use of the other three ASCII 
control characters (for a total of ten) 
is discussed later. 

The purpose of the latches (IC1 and 
IC2) is to hold the output state of the 
logic decoder of the terminal. Since 
the terminal processes only one char- 
acter at a time and the tone dialer 
requires the simultaneous presence of 
two input signals, the latch holds the 
first input from the terminal while the 
second input is being transmitted. 
There is a latch for each column and 
row of the integrated tone dialer. The 
latch IC2 is also used to control a 
relay for attaching the tone device to 
the telephone. А schematic of the 
complete Touch Tone generating cir- 
cuit is shown in figure 2. 

The output of the integrated tone 
dialer goes into an isolating coupler 
connected to a telephone. The 
coupler must be approved by the 
Federal Communications Commis- 
sion, and it is required for user con- 
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LOGIC DECODER OUTPUT 
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Table 3: Power supply connections for 
integrated circuits in figure 2. 


FIN 13 ЕСТ 
PIN i0 АСК 


PIN 2 


PIN N 
PIN 19 ОСУ 


PIN 6 OCS 
Pin 15 рс? 


PIN | 
PIN 
PIN 3 


126 January 1980 © BYTE Publications Inc 


APPLE OWNERS — 
EXPAND YOUR SYSTEM 

WITH 8” FLOPPY DISK 
FROM WIZARD! 


Many software programs are restricted by the 116 К available on the 5” 
drives now on the market. Some business programs require 12 or more disk- 
ettes, which can be both confusing and error inducing. 


WIZARD offers three solutions: 
"WIZARD 1 + 1'' : single 8” drive system; 256K $1695. 
"WIZARD 2 + 2'' : two 8'' drive system; 516K $2495. 
"WIZARD PLUS" : two 8'' drives, double sided; over 1 megabyte $3195. 
All systems are ready to run, fully assembled and tested, and include: 


SHUGART full size 8'' floppy disk drive(s). 
Controller Card for your Apple (48K RAM required) 
All interface software, cables, connectors, cabinet and power supply. 
ONE YEAR parts and labor warranty from defects in material and workmanship. 


WATCH FOR NEW WIZARD PRODUCTS FROM D&T ELECTRONICS: 
we are currently developing a 10 Megabyte disc, and other hardware/software. 


ALL SYSTEMS AVAILABLE NOW (stock to two weeks). 
SEE YOUR LOCAL APPLE DEALER, OR CONTACT THESE WIZARD DISTRIBUTORS: 


MARCOMP COMPUTER DISTRIBUTORS, INC. 
175 East Edgewood Drive PO BOX 9194 
McMurray, PA 15317 Austin, TX 78766 
(412) 941-5936 (512) 345-9729 


DEALER INQUIRIES INVITED 


SOFTWARE: We have software available to run on these expanded capacity systems; please 
send for our list. 
If you are a software writer and have programs currently on 5'' that would 
benefit from the expanded capacity of our 8'' systems, we would like to hear 
from you. 


WIZARD is a registered trademark of D&T Electronics, Inc. 
Apple is a registered trademark of Apple Computer, Inc. 
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structed devices which attach to the 
telephone company's equipment. 
Approved couplers can be purchased 
for approximately $5 from electronic 
supply houses, or they can be leased 
from the telephone company for $2 to 
$4 a month. 

Ав previously mentioned, there are 
three more ASCII control characters 
required by the Touch Tone device. 
These perform the reset, relay on, 
and relay off functions. The reset 
control is used to turn a tone off after 
it has been turned on (the tone com- 
bination is turned on by activating a 
row/column combination). (That is, 
once a row and column have been 
turned on, they remain on until a 
reset is issued.) Reset is also used to 
clear the latches after powering up the 
circuit. Note that the control char- 
acter used for reset (pin 13 of the ter- 
minal 74154) is connected to the reset 
pin of the latch for each row and 
column control (ІСІ and IC2). А 
single reset operation clears all of the 
row and column latches. This is more 
convenient than clearing the row and 
column latches individually. 


Introducing... 


MINI-FLEX 


Designed Specifically 


The relay on and relay off controls 
are used to make connection to and 
disconnect from the telephone. The 
Touch Tone device is connected to 
the telephone coupler immediately 
before dialing and is disconnected 
from the terminal immediately after 
dialing. This prevents random signals 
and noise (such as that generated at 
power on) from entering the tele- 
phone line from the terminal. 

In my system, the power supply for 
the Touch Tone device was taken 
from the terminal's power supply. 
After the Touch Tone generating cir- 
cuit has been constructed, the volume 
output from the integrated tone dialer 
should be adjusted with a VU meter 
so that it will be in the range of —6 to 
0 dB. Output signals less than —6 dB 
in level will not be recognized by the 
telephone company equipment. Out- 
put levels greater than 0 dB cause 
cross-modulation into other phone 
lines. The general operation of the 
Touch Tone device can be tested off- 
line by entering the various control 
characters with the terminal in full 
duplex mode. 


to Protect 5’ Diskettes 
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өтке of The 

Advance Access 
Diskette 

Protection Family 


For Further Information 
CALL TOLL FREE 


800 323-0254 


ADVANCE ACCESS GROUP 


10526 W. Cermak Westchester, IL 60153 312 562-5210 
“Manufacturers of Information Processing Supplies” 
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Dialing 

Once the hardware is functioning 
correctly, dialing is simple. Basically, 
it consists of the following steps: 


® Turn the line connection relay 
on (send the control character 
for relay on to the terminal). 

€ Turn column on for Nth digit 
(send the control character for 
the column of digit N to the ter- 
minal). 

€ Turn row on for Nth digit (send 
the control character for the 
row of digit N to the terminal). 

® Wait 40 ms. 

® Turn tone off (send the control 
character for reset to the ter- 
minal). 

Ө Wait 40 ms. 
The preceding steps are per- 
formed once for each digit of 
the telephone (for example, 
seven times for a local telephone 
number). 

® Turn relay off (send the control 
character for relay off to the ter- 
minal). 


Note that from the perspective of 
the microprocessor unit, generating 
Touch Tones is accomplished in the 
same manner as displaying characters 
on the terminal screen. Тһе 40 ms 
delays are minimum times required 
by the telephone company equip- 
ment. А tone must stay on for at least 
40 ms, and there must be at least a 40 
ms delay between tones. 


Summary 

This Touch Tone interface, used in 
conjunction with a microprocessor 
and an ASCII terminal, is an example 
of a practical computer application in 
communications, I advise personal 
computing enthusiasts who construct 
their own Touch Tone devices to be 
most careful when debugging the 
software. Sending random sequences 
of digits through a Touch Tone inter- 
face can be a painful way to debug 
your program (although the pain may 
not be felt until the telephone bill 
arrives a few weeks later). 
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Build your own microcomputer 
as you learn 
computer technology at home. 


New from NRI! The Most Complete and Up-to-date Home Study Course Ever Offered 


As the microprocessor revolutionizes the 
computer world and microcomputers appear 
almost everywhere, NRI brings you а new, 
convenient, and effective way to keep up with 
this expanding technology. it's МЕЈ Computer 


Technology Course, created and designed exclu- 


sively for learning at home in your spare time. 


Featuring NRI's Exclusive 
Dual Language Microcomputer 
NRI goes beyond book learning to 
give you practical, "hands-on" experience in 
designing circuitry, interfacing components, 
programming, and troubleshooting. As you 


learn, you actually assemble NRI's designed-for- | 
learning microcomputer, incorporating the latest 


advances in the state of the art. It looks and 
operates like the finest of its kind, actually does 
more than many commercial units. But NRI 
engineers have designed components and 
planned assembly so it demonstrates important 


principles, gives you working experience in detect- 


ing and correcting problems. And it’s yours to 
keep, put to work in your own home or business. 

You also build and keep your own test 
instruments, including a transistorized volt- 
ohm meter and CMOS digital frequency counter. 
And NRI's Discovery Lab® broadens your 
horizons with specialized experiments and 
theory demonstrations. 


The Proven Way 
to Learn at Home 
You don't have to worry with travel, 
classes, or time lost from work when you learn 
the NRI way. As they have for more than 60 
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years of teaching technical subjects, NRI brings 
the material to you. You study in your spare time, 
at your convenience, using “bite-size” lessons 
that program material into logical segments for 
easier assimilation. You perform experiments 
and build equipment using kits we supply. And 
your personal NRI instructor is always available 
for consultation should you have questions or 
problems. Over a million students have already 
shown the effectiveness of NRI training. 


Choice of Courses 
Several courses are available, depending 


Send for Free Catalog... 
No Salesman Will Call 
Get the details on these exciting new 

courses in NRI's free, 100-page catalog. Shows 
all kits and equipment, lesson outlines, and full 
information, including facts on other electronics 
courses. Mail the coupon today and we'll rush 
your catalog. No salesman will ever call. Keep up 
with the latest technology as you learn on your 
own computer. If coupon has been removed, 
write to NRI Schools, Computer Department, 
3939 Wisconsin Ave., Washington, D.C. 20016. 


background. NRI's Master | NRI Schools eco og ME m 
Course in Computer | ali S approved under G) ВШ. 
Technology starts with | Ea P eil 3939 Wisconsin Avenve С Check for detalls 
the fundamentals, ex- | c і Washington, D.C. 20016 
plores basic electronics "Hi | 1 NO SALESMAN WILL CALL 
and digital theory, the | a Please check for one free catalog only. 
i conan жом, И-и iur 
стос T$ I ДА 
and ће microcomputer. | О T/Audic deo Systems Servicing CI Smal! Engine Repair 
The Advanced Course, О Complet Communications Electronics o Electrical Appliance Servicing 
with CB е FCC Licenses = Aircraft, Automotive Mechanics 

for students already | Mobile, Marine Electronics O Ашо Air Conditioning 
versed in electronics | C CB Specialists Course CJ Air Conditioning, Refrigeration, & Heating 
and general comput- [1 Amateur Radio * Basic and Advanced Including Solar Technology 
ers, concentrates on the | 
microprocessor and mic- | == rem vr rm 
rocomputer In both 
courses, you build all Е 
instruments and your | 

Chy/State/Zip i A 
qum computer. | Accredited by the Accrediting Commission of the National Home Study Council 170-010 
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Analysis of Polynomial 
Functions with the 
TI-59 Calculator 


Part 2 


Pierre Chancé 
20 Rue de Longchamp 
75116 Paris FRANCE 


Consider the following polynomial: 
Р(х) = x4 — 8° + 7 


For Р(х) = 0 it is essential to study the characteristic 
elements, derived polynomials Р” (x) and Р“х), and 
automatically plot the function curve. The procedure is 
as follows: 


1. Read the magnetic card of the main program in 
groups 1 and 2. 

2. Initialize by depressing key A. 

3. Enter each of the coefficients with the keys. Start 
with the coefficient for x* by depressing key B each 
time. А 0 is entered for any term not having а 
power of x. Thus, you can perform the sequence 0 
B, O B ,1 B, O B, —8 В, ОВ, 7 B. 

4. Depress key C. 


Depressing key C causes the processing of P(x) to its con- 
clusion with no other intervention. 

When reading listing 1, the following are seen suc- 
cessively, separated by program spaces: 


Ө the column of the seven given coefficients ог the 06 
which replace them 

9 the group of the lower boundary a and upper boun- 
dary b 

® the group of interval (b — а) and increment Ax 

@ the indication of the maximum error 
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After these appear the following results: 


€ the group of roots followed by the series 9. 999...? 
that indicates the end of determination of the roots 

Ө the table of the thirty-nine values of x 

€ the table of the thirty-nine values of Р(х) 


If it is desired to retain the data for P(x) to plot the func- 
tion curve later, this is the time to record it in groups 3 
and 4. 

The procedure for the first derived polynomial is even 
simpler: 


1. Depress key В” once; this causes all the coefficients 
of P '(x) to be printed one after the other. 
2. Depress key C. 


The second derived polynomial is obtained in the same 
manner. The same applies for the derivatives of order n, 
provided the polynomial remains derivable. Notice that 
it is useless to reinitialize to change from one polynomial 
to the next. 


Plotting the Function Curve 

By convention, hereafter designate the data used in 
plotting the function curve as listing 2. It can be the table 
of values of P(x) already recorded or any other that could 
be substituted for reasons that will be discussed. The plot 
itself will be designated figure 1. 


Text continued on page 134 
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Figure 1: The six segments of output from the ТІ-59 that define the function curve. 
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PAINTER NOT 
INCLUDED IN PRICE 


THE MINIMAX SERIES WAS DESIGNED 
TO OFFER THE MARKET MINICOMPUTER 
CAPABILITIES AT MICROCOMPUTER PRICES. 
COMPARE THE CAPABILITIES & PRICE! 
MINIMAX SERIES COMPUTER CONTACT NEECO FOR FULL SPECS - FREE MINIMAX MANUAL. 


MEET THE THE MINIMAX SERIES COMPUTER WAS DESIGNED BY INDUSTRY PROFESSIONALS. 
MINIM AX COMPUTER COMPARE THE PRICE AND FEATURES ТО ANY OTHER COMPUTER ІМ ITS CLASS! 


® THE MINIMAX SERIES COMPUTER IS AN INTEGRATED, COMPACT UNIT CONTAINING THE CPU, DUAL DENSITY DISK STORAGE, 12 
INCH CRT. AND FULL STYLE KEYBOARD, WITH SEPARATE NUMERIC ENTRY PAD. ALL KEYS (INCLUDING CURSOR) WITH FULL 
REPEAT 9 HYBRID 2 MEGAHERTZ 6502 CPU 9 108K SYSTEM RAM (48K USER) ® FASTEST FLOPPY DISK ACCESS (24K LOADS IN 4.2 
SECONDS) © 16K ROM CONTAINS COMPUTHINK BASIC (AN EXTENDED MICROSOFT BASIC) WITH EXTENOED PRECISION, DOS 
INCLUDES COMPLETE FILE (/O WITH FULL RANDOM ACCESS, COMPLETE MONITOR WITH DEBUG & TRACE, AND TINY 6502 
ASSEMBLER € COMPLETE HIGH RESOLUTION GRAPHICS WITH INDIVIDUAL DOT (240x512) POINT SCREEN ADDRESSABILITY ж 
FULL SCREEN TEXT EDITING WITH OVERWRITE, INSERTION OR DELETION ө SPLIT SCREEN/WINDOW MODES 6 INDIVIDUAL 
FIELD EDITING WITH FIELD PROTECT AND AUTO SKIP TO NEXT FIELD 9 DISK STORAGE SYSTEM TRANSFERS 6K PER SECOND 
WITH AUTO VERIFY AND PARITY CHECK © 12 INCH CRT-64 CHARACTERS BY 30 LINES. UP TO THREE PROGRAMMABLE 
CHARACTER FONTS FOR LANGUAGES OR SPECIAL CHARACTERS ө е ө SWITCHABLE 110 OR 220V OPERATION Ф © ® e HYBRID 
CPU IS MICROPROGRAMMABLE WITH 64 USER DEFINABLE OPCODES. CHOICE OF ВОСК СЯ 2.4 MEGABYTE DISK STORAGE ® FULL 
SERIAL RS-232C PORT WITH PROGRAMMABLE BAUD RATES ANO MODEM CONTROL SIGNAL ® DEDICATED DISK PORT * 
PRINTER PORT SUPPORTS PARALLEL COMMERCIAL PRINTERS е 24 PIN МО USER PORT 6 PAGEMATE DATABASE 
AVAILABLE © PLM COMPILER AVAILABLE * BUSINESS PACKAGES AVAILABLE 9 COMPLETE DIAGNOSTICS А SCHEMATICS 
INCLUDED ® COMPLETE USER MANUAL INCLUDED 


MINIMAX I - 4495 MINIMAX I - .8 MEGABYTE “à MINIMAX 1 - 2.4 MEGABYTE 
$ ON LINE MINIFLOPPY STORAGE MINIMAX Н $5995 ON LINE 8" FLOPPY STORAGE 


THE MINIMAX WAS DESIGNED AND IS MANUFACTURED BY COMPUTHINK 
COMPUTER CORP. DISTRIBUTED IN EUROPE AND THE EASTEHN U.S. BY NEECO. 


«СОМРИТНІМК .4 & .8 MEGABYTE DISK 
4 DRIVES FOR THE NEW 16/32K PETS! 


DISK SYSTEMS INCLUDE DISKMON OPERATING 
SYSTEM IN ROM AND INTERFACE TO 16/32 PETS! 


Кеча eT Se | * Dual МзтВорру Ores with 200K per disketle side For total 200K 800K on Une 


* BOCK model accesses all 4 diskelte sides та dual read and witle агт System 
* Оши Density Hardware апа OOS loses 20K | wilh venihcaon т 4 2 seconds сотриче 
* DISKMON (DOS! adds 17 commands to BASIC inciugag Random Access and panier supporl 
* System Corus complete wilh plug «n internal Doard containing ӘК RAM DOS and Diaa Contrada 
Ei Hardware Board plugs dwectly onto internal memory expansion pits 
* System dois not нее IEEE or USER Бой syster: lunchons duecity Hom meniacy pori 
* Ап DISKMON DOS commands reside inmeracivety wih BASIC — dish. биесюгу command ат 
format command Go not intertere mih program іп RAM - DOS command vene cisigneg fof 
Ssimpbciy of ue бумет was manutactuted lor nuavy commercial use 
F OR 8K PET S * System instalis completely in less than ten mutes immediately ready tor use 
* *1295 and ‘1505 prices ааа pos отео талий) and demo изну diskelte 
* Avadable soltware includes mpe: (250). Retacatabte Assemoter (970) Зов Вани 
(S mall k ey boa rds ) Program |370) Aulohem Linking Loader |970) ang a complirte Database system (Pagemate 495] 
А 4 Megabytes of Disk е Call оз wig for Campiete produci informabon and specicatong User manual 110 


Storage for 8K PETS! 

400К-85 DISK SYSTEM INCLUDES RANDOM ALL 16/32K MODELS INCLUDE AN = 400K-16N 41295 

ACCESS IN DOS-LOADS 20K IN 4 SECONDS! INTERNAL PLUS-IN INTERFACE 400K-32N, ..... 11295 

24K Expandamem Memory 5525 51 295 BOARD CONTAINING DOS, 8K OF 800K-16N,.. 11695 
32K Expandamem Memory °615 НАМ AND CONTROLLER BO0O0K-32N 11695 


сте HIGHLAND AVE, Неон, мы (617) 449-1760 


MON-F RI, 9:00-5:30, E.S.T. 


Mcrocomputer Systems юлык 
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PROUDLY ANNOUNCES THE NEWEST 


HARDWARE AND SOFTWARE FOR YOUR PET! 


The PET is now a truly sophisticated 
© Business System with the announcement 
of these peripherals and software packages. 
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PRODUCT DESCRIPTION PRICE AVAILABILITY 


PET 2001—8KN (Lerge Keys) BK RAM $ 795 IMMEDIATE 
РЕТ 2001—8K ВК ВАМ $ 795 IMMEDIATE 
РЕТ 2001—16KN (Large Keys} 16K БАМ" $995 IMMEDIATE 
РЕТ 2001—32KN (Large Keys)32K RAM 81295 IMMEDIATE 
PET 2023 PRINTER ROLL FEED $ 850 IMMEDIATE 
РЕТ 2022 PRINTER TRACTOR/ROLL $ 995 IMMEDIATE 


ROMRETRO KIT UPDATED O/S $ 90 IMMEDIATE 
PET 2040 DUAL FLOPPY* $1295 IMMEDIATE 
PET C2N 2nd Cassette $ 100 IMMEDIATE 


“Тһе 18K/32K (large keyboard) units do not include a cassette drive. Order C2N Cassatie. 
2040 Floppy Driva requires a 16K or 32K unit. BK RAM Ratrofit available July. 


ALL PETS ARE FULLY TESTED BY NEECO BEFORE SHIPMENT. NEECO 1$ A FULL 
CUSTOMER-ORIENTED COMPANY. CALL FOR OUR FREE CATALOG. ALL ORDERS 
OVER $785 WILL RECEIVE А FHEE NEECO PET DUST COVER AND $100 OF SOFT- 
WARE FROM OUR CATALOG IF YOU MENTION YOU SAW THIS AD. 


PET-DISK BASED BUSINESS SOFTWARE 


SOFTWARE/APPLICATION REQUIRES AUTHOR AVAILABILITY PRICE 


WORDPRO II / WORD PROCESSING 2040 * 16K PET PRO/MICRO IMMEDIATE $100 
WORDPRO III / WORD PROCESSING 2040 * 32K PET и JANUARY $200 
GENERAL LEDGER А CMS SOFTWARE IMMEDIATE 3295" 
ACCOUNTS PAYABLE i JANUARY . $295* 
ACCOUNTS RECEIVABLE i JANUARY $295* 
MAILING LIST i б IMMEDIATE $100 
MICROLEDGEA COMPUMAX " $140 
MICROPAY г 5140 

MICROREC $140 

MICROINV $140 
MICROPERS $140 


*The CMS Software (G/L, A/R, A/P) are based on Osborne & Associates trial tested business basic software. 
Software is complete with full documentation and user instructions. All packages require a printer for output. 
Commodore recommends the NEC Spinwriter (available from NEECO) as the output printer for WORDPRO. 


FOR WORD PROCESSING 
NEC IS BEST! 


| *55 characters per second output speed 
* Changeable thimble for different typestyles 
"m * Less than 196 warranty malfunction rate 
“ІВМ quality letter output 
* Dealer inquiries invited 


€ 2995 т 
| b 
THE NEC SPINWRITER 5 "or uso with 2040 Dual Disk. 
MODEL 5530-P ( Sentronis vo | 


"The МЕС 5530-Р is the output printer recommended by Commodore for their Word Processing System. 


NEECO масте MICROAMERICA DISTRIBUTING 
а 9 “Nationwide distributors of Computer Equipment” 
679 Highland Ave. _ Visa Accepted 


| \ | ато (617) 449-1 760 21 Putnam Street 


Needham, MA 
02194 Telex: 951021 


02194 (617) 449-4310 
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Listing 1: А listing containing the data and error specification 
for a six-degree polynomial, P(x). Thirty-nine values of x are 
also printed along with the corresponding values of P(x) 
calculated for each value of x. 


д. 
o: 0. 0 

1. ù. 0 

ü. 4. 0. 

-B D. ü 

б. -16. 3. 

7. 0. re 

-3. 828427125 

me M 72. -2. 154700515 
7, 656854249 21154700526 
. 3828427125 25, RR 
0. 000001 NR . 2154700538 

-2. 6457516 0. 000001 


-2. 000000095 
. 0000002725 
2. 600000068 
3. 9993999 997 


-, 9999998053 

1, 600000232 

2, 6457 51297 
3, 9999999 397 


“1. 15470057 
1. 154700295 
9, 9929999 93° 


-3, 627005769 2} -2.95 21 -2, а46955<1: 21 
-3. 445524412 22 “2,7 22 ~¢, 919230455 22 
-2, 254163056 23 -2. 55 23 -1, 521495452 27 
-3.0627417 24 -2.4 24 -4,723760421 24 
-2. 871320344 28 -2,25 25 -1.616025404 25 
-2. 679835987 26 -2. 1 26 -i. 500290377 26 
-4, 488477631 2? -1.95 27 -1, 40055538 т 
-2, 297056275 28 -1.8 26 -t, 232820225 28 
-2, 105534919 29 -1. 55 29 -1, 125085296 29 
-1,914213562 30 -1.5 30 -1.077350269 30 
«1, Р22292206 31 -1. 35 ЗЕ =, 9696152423 31 
-1.52137085 32 ~1,2 32 =, 2618802154 32 
=), 339343454 33 -1, 05 33 -, 7541451384 33 
-1, 148528137 34 “0,9 34 -. 6454101615 34 
+, 9571067812 35 -0. 75 35 -. 5535751346 35 
=, 76596854249 3% -D. 6 36 -, 4309401077 36 
-, 5742640687 37 -D, 45 37 -. 52352050808 3? 
=, 2928427125 38 -0, 3 38 -, 2154700538 32 
-, 19194213552 39 -0. 15 39 -. 1077350260 34 
5. -13 40 -9,2-12 40 -8, 4-12 40 
‚1914213562 41 0,15 41 110977350269 41 
. 38286427125 42 0.3 42 .215470052% 42 
‚ 5742640687 43 0. 45 43 .2232050807 43 
‚ 76568954249 En 0.6 44 14309401077 44 
, 95271067812 45 0.75 45 (5386751346 45 
1. 143528137 46 0.9 46 . 8464101615 46 
1. 359949494 т 1. 05 47 17541461824 ау 
|, 53132085 48 1,2 48 , 5612802153 48 
1. 222792206 49 1.35 49 „96965152423 49 
1, 914213562 50 1.5 50 1.077350269 $a 
2, 105634919 51 1.65 51 l. 185085296 $1 
2,297056275 52 1.8 S21, 292820323 52 
e, 488477631 53 1. 95 53 1. 40055535 53 
2. 673898987 54 2.1 54 1. 508290377 54 
24871320344 55 2.25 55 1.616025404 55 
3, 062741? 55 2.4 Se 24723780431 Se 

$, 254163056 aT 2,55 57 1.8231495452 57 
3, 445584412 58 2.7 SS 1, 939230485 53 
3, 637005769 59 2.65 59 2.046965511 59 
Тқ.15244512 21 “11, 749125 21 2.8567 ма72 21 
52, 96920178 22 -5. 883 22 2, 427231939 22 
34. 42252761 23 -6, 381375 23 2, 0210422? 23 
13. 94356125 24 -4,224 24 1.638016559 24 
9. 015514845 25 -2, 390625 2 1.278204772 25 
1, 124224037 26 -0. 861 26 . 9416065275 26 
-4, 192252014 27 0. 385125 27 .6282219549 2? 
7, 370630649 2% 1.368 28 .3380510543 28 
-&, 211905683 23 2.107875 28 . 0710928257 29 
-8, 387247468 30 2.625 30 -. 17265497308 30 
-7. 925002802 31 2. 939625 $1 +, 2931796151 31 
-Б,251295001 32 3. 072 $2 -. 5904958277? 32 
-4, 140023871 33 3, 042375 331-. 76459523681 33 
-1. 512865971 34 2. 871 34 -, 9154872364 34 
. 510726689? 35 2. 578125 $5 -£, 043152433 35 
2, 553524043 36 2. 184 36 -Е, 147623997 36 
4, 470520569 37 1.708875 Т-р, 228871809 3? 
J. 46233795 38 1,172 3$ -1. 285905989 38 
6, 708209561 39 0, 596625 39 -1, 321726497 29 
?. 40 3.68-11 40 -1. 333333353 40 

é, 708205561 44 -0. 596629 41 -1. 321726497 41 
5, 845933998 42 -1.173 42 ~-i. 286905989 42 
4. 470520569 43 -!. 708879 43 -1. 228871809 43 
2, 6953524043 44 -2, 164 44 -1. 147623957 44 
.5107265897 45 -2. 578125 45 -1. 0431652453 45 
~1, 81286571 46 -2,871 46 -. 9154872364 46 
~4, 440023871 4? -3, 042375 47 =. 7645998368! 47 
“Б, 261295001 48 ~3, 072 48 -. 5904998277 48 
247, 935002802 749 ~2, 9239625 4а -. 3931796153 да 
-&. 387247468 50 -2, 625 50 -. 1726497308 50 
-8, 811905689 51 -2,107875 5! .0710938257 51 
-?, 270630645 52 =}. 258 52 . 3380510543 52 
-4, 192852014 53 -, 3551250001 53 .62822|9549 53 
+. 124224037 54 „8609999998 54 „94165055276 54 
Я. 015514845 55 2,390625 55 1.278204772 55 
13,94856125 5е 4, 224 56 1.538016689 56 
34, 42252761 5? 6, 381375 т 2.021042278 5? 
52. 96920178 58 8.882 58 2, 427251539 Ба 
76. 15249512 59 11, 749125 59 2,556734472 59 
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Text continued: 
The procedure is as follows in practice: 


1. In groups 3 and 4 read listing 2 mentioned above. 

2. In groups 1 and 2 read the magnetic card of the pro- 
gram for the function curve. 

3. Initialize by depressing key A. 

4. With the keys enter the two extremes envisaged for 
the curve starting with the lower and then each time 
depressing key B. 

5. Depress key C. 


Depressing key C initiates the entire process with no 
other intervention. The six strips obtained are separated 
by cutting with scissors, and are assembled with glue or 
adhesive tape. This is the standard automatic procedure, 
and nothing prevents the operator from applying it in 
every case using the data collected in listing 1. 

However, you may desire to center the reproduction in 
a smaller field. When examining the table of values of 
P(x) obtained, it is obvious that, for registers Rz, thru Қ; 
and Rss thru В.о, small variations in x cause considerable 
variations in P(x). In other words, the curve ends with 
parabolic branches, In the same way a photographer 
takes a close-up of a subject, you can neglect the infinite 
range and concentrate on useful details. 

For this purpose, you must disconnect automatic oper- 
ation and gain control of the depth of field. This time, the 
procedure will be as follows: 


1. Reread the card of the main program in groups 1 
and 2. 

2. Initialize by depressing key A. 

3. Re-enter the initial coefficients of Ri, to Rio by each 
time depressing key B as previously indicated. 

4. Switch to programming mode LRN, and perform 
the few modifications required: 


е Replace the neutral NOP instructions provided 
for this purpose at statements 087, 096 and 119 
by R/S instructions. 

® Replace the initial partition of the interval (a, b) 
at statements 120 thru 122 by as many NOP in- 
structions. 

е Replace all occurrences of е with a deliberately 
excessive number, for example 999... 


5. Return to the calculating mode, and depress key C. 
The rest of the program will be executed but will 
stop whenever useful to permit the entry of a data 
item of your choice: 


¢ Boundary a with the first stop: here, it will be 3 
in absolute value but the calculator will recog- 
nize it as negative 3. 

е Boundary b with the second stop: it will again be 
3. 

е Partition of the interval (a, b) at the third stop: 
keep it at 20 on seeing the value of the interval 
the machine has just printed out after the boun- 
daries. 


Naturally, each data entry with the keys is followed by 

operation of the R/S key to restart the calculation. 
What happens now? Without getting involved in a root 

calculation that is no longer of interest at this point, the 


Let your [51-11 break 


Е 


7 
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1 dig 
—— ей sees teow 
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In LOCAL mode our memory is functionally just 
like DEC memory. But when you run out of 
memory space you're not lost. Add an inex- 
pensive Bank-Switch Controller (BSC-256) and 
you can go to two megabytes. Add another 
and go to four megabytes. 
So don't get boxed in with other brands of 
LSI-11* memory. Break free. Join the family: 
RMA-032 32Kby16bit RAM. $1200 
On-board refresh (Single qty.) 
RMS-016  16Kby16bit ROM. $300 


(Intel 2716) (Single qty.) 
BSC-256 The Bank-Switch $300 
Controller (Single qty.) 


Substantial quantity discounts are available. For a free 
copy of our Bank-Switching manual, call or write on your 
company letterhead. 

Digital Pathways inc. 

4151 Middlefield Road 

Palo Alto, CA 94306 

(415) 493-5544 


"Registered trademark of Digital Equipment Corporation 


DIGITAL PATHWAYS 
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Listing 2: Listing of a sample input of data used to plot the func- 
tion curve. 


-D. 9 34 = 28 

9. -0, 73 35 =. 36159378 29 

t -0. 6 36 -5. 9375 20 

“0,4% Sr -4,25949375 21 

-8 s 2: -2, 4464 32 

-0,15 28 = 

0, 9. 15 22 -й, 60449275 33 

0. 30 21761 34 

0.15 41 2, 81540625 35 

0.3 42 3, 2496 36 

“3 0.45 43 5, 42100625 37 

3 0.6 44 6.2881 за 

0. ; 45 6. 22050625 39 

5. 0.9 46 7. 40 

0.3 1,05 42 6. 82050625 4] 

1135 45 a s 

«43933902328 Е 2 5, 42100625 42 

узазача, 1,5 50 4. 2495 43 

1,62 3) 2. 91640625 45 

9, 498599539 94^ 1. 95 E -D. ong 5322 ат 

2. 1 54 -2. 4464 35 

-2, 85 21 2. 25 55.4 2584932 : 45 

-2.7 22 2.4 56 5,9375 50 

-2,55 à £3 2 -7. 36799375 ЕЦ 

-2,4 24 . se -8. 4224 2 

-2,25 25 2. 85 59 -8, 96099375 53 

-2,1 25 -В. 8319 54 

-}, 95 27 7, 99500625 21 -7. 97109375 55 

-1,8 28 1. 8241 22 -5, 9024 Бе 

-1. 65 29 — -2. 73749375 22 -2. 73749375 қт 

-1.5 30 -5. 9024 24 1.8241 56 

-1.35 31 — -7. 871593275 25 7. 99500525 54 
“1.2 32 -й,8319 Et 
-1.05 33 -B. 26093375 27 


calculator simply indicates the lowest root іп approxi- 
mate fashion and then rapidly prints out the tables of 
values of x and P(x) at the assigned values of a and Б (see 
listing 2). 

All that remains is to use these values contained in 


M.O.M. 


MAIL ORDER MEDIA 


100% GUARANTEED FLOPPY DISKS. 
—MINI DISKS BOX OF 10 
(SOFT, 10 AND 16 SECTOR} 
--МАХІ DISKS BOX OF 10 
(SOFT AND 32 SECTOR) 


$29.50 
* TAX 
$35.00 
* TAX 
ALSO SPECIALIZING IN: 
—FLOPPY DISK STORAGE SYSTEMS 
—FLOPPY DISK MAILING PACKAGES 
—DATA CASSETTES AND CARTRIDGES 
MASTER CHARGE & VISA WELCOME 10 DAY DELIVERY 


DEAR 4.4.44. — PLEASE SEND MORE INFORMATION TO 
NAME ——— ieee ESA 


ADDRESS 


СПУ 
РНОМЕ 
MAIL ORDER MEDIA 
473 MACARA #706 
SUNNYVALE, CA. 94086 
{408) 739-5215 
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registers R, to Rs, for the plot by continuing with the 
known steps as follows: 


6. In groups 1 and 2 read the card of the program for 
the function curve. 

7, Initialize with key А. 

8. With the keys punch in —9 B then 8 B to enter the 
extremes which are obviously appropriate here. 

9. Depress key C which delivers the six ideal strips 
after this mathematical “zooming” as can be seen 
from looking at the curve in detail (see figure 1). 


Above all, the question is one of knowing if this plot is 
technically satisfactory. 

For verification purposes, see if the coordinates of the 
minimums found by the calculation (+2, —9) and the 
coordinates measured on the plot are consistent. More 
precisely, determine the abscissa of the minimums with 
an ordinate of --9. From the small median triangular sign 
marking the 0 abscissa on the base line, you can easily 
count +13 intervals each having a value of 0.15, the 
increment of x. This gives +13 X 0.15 = +1.95. This 
abscissa is very close to the value calculated (+2), and it 
can be said that the plot is extremely accurate. 

As for the points of inflection, their ordinate is found 
to be —1.888... for P(x) evaluated from the roots of P "(x) 
= 0, in other words abscissas of +1.154700. The points 
of inflection whose abscissa is +1.15 in accordance with 
the calculation fall slightly before the eighth point on the 
base line at the abscissa (8 X 0.15 = 1.20). This is also 
very close to the value calculated. These are the points 
where the curve crosses its tangent, 

The zero ordinate can easily be deduced from a simple 
rule, Given that the difference between minimum and 
maximum is 9 + 8 = 17 in absolute value and there are 4 
Х 20 + 17 = 97 elementary intervals between these 
points, each has a value of 0.175. From this the axis of the 
abscissas is at 9/0.175 = 51 intervals from the minimum 
of the curve. 

From the table of P(x) it can be seen that the curve 
cancels between registers Ёз, and Ra, Ry and Ry, and 
that this effectively corresponds to the interval 6-7 of the 
base line. Without providing the precision of a profes- 
sional plotter, the reproduction obtained is thus of 
suitable quality given the means employed. 


Conclusion 
When a procedure is used for a rather long calculation 
that requires only three keyboard operations: 


@ initialization by key A 
Ө data entry by key В or B’ 
Ө complete execution by key С 


the drawbacks of the relative slowness of calculation are 
considerably reduced. 

Тһе ТІ-59 cannot execute its program with great speed. 
However, most users can tolerate a delay of a few 
minutes with no hardship. Some will appreciate the op- 
tion of allowing users to disable automatic operation to 
follow their own inspiration. м 


Back-Up ыш 


The availability of fast, reliable, high capacity hard 
disk storage for the S-100 computer market has 
created a wave of excitement. It has also under- i 
scored the somber necessity for a reliable means of 
backup. No serious application is practical without 
a dependable, economical method for backup and 
archiving of critical on-line data. 

Now, CSSN breaks the barriers to hard disk ap- 
plications by offering the complete solution for data 
security . . . a cartridge tape drive (13.4 megabyte 
capacity), fully S-100 interfaced, and software to 
make it work. - BACKUP IS NOW A REALITY! 


м г. 
15 du» ==; 


47 Put your valuable data on-line with a hard disk... 
as Save it off-line with our Back-Up Solution 
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COMPUTER SERVICE SYSTEMS NETWORK 


120 BOYLSTON STREET • FOURTH FLOOR е BOSTON, MASSACHUSETTS 02116 • (617) 482-2943 • TWX (740) 321-1913 INCORPORATED 


The Plot Continues 


Leslie B Walter 
72 Central St 
Farmington NH 03835 


Figure 1: А sketch of 
the complete plotter: 
mechanism. 


PLOTTING BEO 


TM NE 


MOTOR 


DRIVE SHAFT 


DISK WITH HOLES— T 


Figure 2: Cutaway showing details of drive mechanism. The motor drives the 
shaft, turning the disk. The interrupter sends a pulse to the controller each 
time a hole passes through it. A cable wrapped around the shaft comes up 
through the plotting bed and pulls the crossbar along the slide. There should 
be a cable at each end of the crossbar. 
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| had a dream the other night, А won- 
drous vision: | built an inexpensive, simple 
plotter and it worked. | remember that just 
before retiring, | was reading the March 
1977 BYTE, specifically the article on build- 
ing a plotter using model aircraft servo- 
motors (“Give Your Micro Some Muscles,” 
page 9). 

The servomotor idea sounded great at 
first, but is quite complicated to run. For 
one thing, the plotting routine must con- 
stantly send out carefully timed pulses, 
Either that or you need a set of program- 
mable clocks. Second, you must have a 
circuit that indicates when the plotter is 
finished with the current line segment or 
you would be plotting the next line before 
the first line is finished (unless you want to 
wait out the worst case every time). Third, 
there is that trigonometric routine. | don't 
even want to think about that. Fourth, 
there is the problem of wobble. With arms 
long enough to give a decent sized plotting 
area, the slightest bump or small snag on 
the paper and your beautiful plot begins to 
look like a Los Angeles seismograph record. 
Arms rigid enough to avoid this problem 
would be extremely difficult to build. 
There is also the problem of play. At the end 
of 10-inch arms, a small amount of play at 
the servomotors would be greatly magnified, 
possibly enough to miss the desired point 
by a fair margin. 

| propose the following alternative design 
approach. The idea isn't perfect, but | think 
it will work. 


Mechanical Description 


The basis for the plotter (and the hardest 
part to build) is the crossbars (figures 1 
and 2). These are two sets of perpendicular 
bars that slide on long rails set at the edge 
of the plotting bed. The pen mount with 
its solenoid sits on the intersection of the 
bars. It slides along in a fashion similar to 
the crossbars and their rails. By moving 
the crossbars to the proper X,Y coordinates 
the pen moves with the intersection to the 
desired point. 

The bars are moved by cables wrapped 
around a drive shaft. Rotating the shaft in 
one direction moves the bar up (or down). 
The other bar is moved by a similar arrange- 
ment, right or left. In order to keep track 
of where the bars are, each drive shaft has 
a disk mounted on the end with holes 
evenly spaced around it. As the disk rotates 
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Figure 3: А block dia- 
gram of a hardware plotter 
controller. 


with the shaft, the holes pass through an 
optical interrupter (a U-shaped device with 
a light source on one side and a photo- 
transistor on the other). Each time a hole 
passes through the interrupter, a pulse 
passes to the control circuit, driving a 
counter up or down depending on the 
direction it’s turning. By comparing the 
counter, which contains the current posi- 
tion of the bar, with the desired desti- 
nation point, the control circuits can move 
the bar in the proper direction. 

One small problem lies in the hard- 
ware department. The motors which drive 
the crossbars must be able to stop fairly 
fast, at least before the next hole comes 
up on the disk. If not, the plotter would 
signa! the computer that it is finished 
even though the motors would have to 
reverse themselves to return to the origi- 


< 

i- 

@ 

E DECODER | SIGNAL 
а г МОУЕ 
F 

> 

- | в BITS J LATCH 

а 

о 

a 

= 


CLEAR 
ШЕ: 


10 PORT м +2 


А 


CLEAR 8 BITS 
по 


140 — January 1980 © BYTE Publications Inc 


UP 
[re fo | Ше | 
CONTROL 
2 тоа 


7 Бб 
B BITS } LATCH |g 
: = 
-> ИЕ ИЕСИ 
COMPARATOR 
A 


nal point, If you are using motors that are 
geared down (ie: the motors are spinning 
fast, but the shaft is turning slowly) then 
this problem tends to disappear. The dis- 
advantage to geared down motors is time, 
of course. The more gear reduction that is 
used, the longer it takes to draw a line 
segment, and the longer your processor 
is sitting idle. The ideal motor is one that 
turns the shaft as fast as the pen and paper 
can tolerate and which can stop quickly. 


Controlling the Plotter 


From here there are two ways in which 
you can control the plotter: software and 
hardware. My choice is hardware, although 
both methods have their advantages. 

The hardware controller | came up with 
(figure 3) is simple. Set up three input/ 
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Figure 4: A sketch of the 45° syndrome. Тһе stepped lines indicate the 
type of line drawn by a software driven plotter. The lines with the single 
angle are the type drawn by the hardware controller, If the line segment to 
be drawn is less than a few plotter steps long, the difference is negligible. 
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output (I/O) ports: one for commands 
and one each for the X and Y coordinates. 

The command port accepts four com- 
mands: pen up, pen down, signal and move. 
The two pen commands are self-explanatory; 
the signal command generates an audible 
tone. This is an option | included for sig- 
nalling the end of a plot or calling attention 
to a particular point in the plotting process. 

The move command starts the motor 
circuits (otherwise they would start moving 
the plotter before both coordinates were 
in) and also generates a hold signal for the 
processor until the line segment is finished. 
When the move command is received, 
the motors drive the crossbars until the 
counters, which hold the current plotting 
position, match up with the eight-bit latches 
which contain the position that the plotter 
is to move to. When the coordinates match, 
the hold line is dropped, allowing the 
computer to output the next command, 

The comparator circuits are also used 
to determine whether the pulses coming 
from the interrupters are used to drive 
the counters up or down. 

The only other circuit needed is an 
initialization circuit that drives the pen to 
location (0,0) and clears the counters. 
This is used to synchronize the counters 
and pen when the plotter is first turned 
on. 

As to the circuits which actually drive the 
motors and pen solenoid, these depend on 
the components themselves, If you wish to 
drive the plotter directly by software, the 
two coordinate I/O ports are used to read 
the current location of the pen. А software 
routine then decides how to move the cross- 
bars, one step at a time, to get to the desired 
point. However, this requires more com- 
mands for the plotter, such as X up, X down, 
Y up, Y down. 

With this hardware method you run into 
what | call the 45? syndrome. Since the 
motors turn at about the same speed, the 
pen will tend to move at an angle which 
is a multiple of 45°. For example, if the 
pen has farther to go in the X direction, the 
pen will reach the proper Y coordinate first, 
giving a line with two segments (figure 4). 
If the line you wish to draw is a multiple of 
45°, drawing axes and such, then this 
presents no problem, but with lines at other 


т H*RFRSASIN wee т 


ИЕ gE 
т Қала T. Ро чч 
EUER ET op 


ae Li *- 
fas SEES Гама л. ди: 
м 


3E d; 


nus ao 


"fm 
c gs 
k үл ыр е re ыл 


“+ ыу ізін чазы sg sin Ж 
м t End 


ч ДО, не ns 
КЕШЕШ ері Qm re 
im өте тгетамда ШЕ eae By TRU rada 


srt el anges 
Sethe аты ұлтан 


+» } аме чада мик? 


ғ. 
Бу аа IUS 


i peal мән 
У к: 5 
PG te nat “ эйе, 

E M БЕДЕ 
е қама 


JO) "mM аянын а n аулақ 


сап ца СА ne E an at , 
I EROR ad Hr гидов ме ызуу! 
Sol |}: AREE pai = 
MOUSE уна aT УЫШ 


b 


Word Processors are hera. Just thumb 
ihrough the pages ol this magazine. 

There ara al least five different com- 

рапіев selling Ihem. Sa, which one's for 
vou? How бо you Judge the difler- 
ences? And whal about cosi. Are you 
willing fo P pay the 300 plus dollars Ihat 
soma ol iha companies are asking? 


Well до ahead and compare! AU- 
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category! 


Features? AUTOTYPE has mora pow- 
erful laatures than ANY other Word 
Processor on tha market. But, don 
lake our word. Go ahead, compare! 
AUTGTYPE has an exclusive MACRO 
rogramming capability. No other Word 
Кобы can make that claim. Al- 
TOTYPE also has a scralch Holding 
Buffer. Again, na one else even comes 
close. 


Price? AUTOTYPE beats ‘em ail! With 
а price tag сі $195, AUTOTYPE is well 
below tha compalition. But, again, dort 
jusi take our werd. Go ahead, look for 
ume Than fil out the order farm 
ow Ip інгі processing words instaad 

г! реді а word processor 
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NAMES INTO LETTERS? 
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where іп lexi. Then, al Ihe fime text 
printed, a separate filo may be merged 
inte Ihe letlar and then printed! An- 
ether feature that NO OTHER WORD 
PROCESSOR has! 


CANIENTER TEXTINSOME OTHER 
и" THAN 64 CHARACTERS 


YES! AUTOTYPE has а screen redi- 
mansion command, The screen can be 
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were far beyond the cornpedtion! 


CAN IT HANDLE TEXT LARGEA 
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CAN IT SEARCH AND REPLACE? 


YES! But, there's more! AUTOTYPE al- 
lows simple searches or search and re- 
place. AUTOTYPE also allows wild 
card characters in the search string for 

robable matching! А very simple fea- 
аы AUTO E makes very pow- 
eriu 


CAN IT DO AUTOMATIC PAGE 
NUMBERING AND TITLING? 


Of Course! Any i Ше up to the 
current line length. numbers can 
star! anywhere. And if that's not 
enough, the number of blank fines 
below the title із adjustable! 


DOES IT HAVE "DYNAMIC" PRINT 
FORMATTING? 


OH YES! And with a flare! The pages 
that you sae printed here were ай 
inted from the вате file, Only the print 
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they were all printed on a standard se- 
tial printer. Complete "dynamic" print 
formatting can be accomplished with 
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competition make that claim! 
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processor. 
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angles it will become apparent, especially 
if the lines are very long. 

If, as м most plotting, the increments аге 
very small, this problem is no more serious 
than the usual stepping phenomenon that 
occurs on most plotters. With the software 
driven plotter, the routine can smooth a 
long line out by adjusting the increments 
in the X and Y directions. 

The decision of which method to use lies 
mostly in the use to which you will put the 
plotter, If you’re drawing long straight 
lines, then by all means use the software 
driven method. If you are like me and plan 
to use it mostly for plotting functions, the 
hardware method is much simpler to use 
because the length of the line segments tends 
to be short. 


Design Details 


In designing a plotter for your own use, 
there are three factors to keep in mind. 
They are the desired resolution, the size of 
the plotting area and the number of bits 
used for the coordinates. 
any two of these factors automatically sets 
the third. 

For instance, in my design | used a reso- 
lution of 0.05 inches (0.13 cm) and an 8-bit 
coordinate system. This gave me a plotting 
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area of 12,8 inches (33 cm) square. That 
was big enough for me. 

The drive shaft is what causes problems. 
іп order to have an exactly evenly spaced 
set of holes on the disk, you have to have 
a shaft with a circumference that is a multi- 
ple of the resolution, in this case 0.05 inches 
(0.13 cm). This is not easy. Short of going 
to a machine shop and having them turn 
out special drive shafts, | decided to scarch 
for a standard diameter that would come 
close, One half inch works out fairly well. 

With 31 holes in the disk, the formula: 


RES = (7 x DIAM)/H 


gives the true resolution. Here, т is 3.1415, 
DIAM is the drive shaft diameter (0.5 
inches), H is the number of holes and RES 
is the true resolution, in this case 0.05067 
inches, which was close enough to 0.05 to 
suit me. 

What this formula means is that the holes 
divide the circumference of the drive shaft 
into 31 segments, each one 0.05067 inches 
long. Thus as the cable comes off the shaft, 
driving it one hole means that the crossbar 
will move 0.05067 inches. 

The only other critical parts are the cross- 
bar slides since the crossbars must glide 
smoothly.# 
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Learning Level li by David A. Lien. 
$16.95 plus $1 


Life Two by Leo Christopherson, With sound 
Løvel И, 18K $14.95 


Android Nim by Leo Christopherson. With 
sound - Level ІІ, 16K $14.95 


Cubes by Leo Christopherson Level Il, 16K $9.95 
Mastermind 11 by Lance Micklus $7.95 
Mastermind ii - Source List -$20.00 
Robot/Breakaway Game duo by Lance Micklus. 
Level 11, 4K $7.95 

Tycoon by David Bohike. Level |І, 16K $7.95 
Slalom by Denslo Hamlin. level (1, 16K $7.95 

9 Games for Preschoo! Children by George 
Blank. Level ІІ, 18K $9.95 

Ten Pin by Frank B. Rowlett, Jr. Level 11, 16K 
$7.95 


Atlantic Balloon Crossing by Dean Powell. Level 
ІІ, 16K $9.95 

Space Battles by Level IV, Level ІІ, 16K Tape or 
32K Disk, Tape -$14.95, Disk - $19.95 


Now 
In Stock! 


SARGON was the BEST 
SARGON I! is MUCH 
BETTER! 


Seven levels of play... 
faster, better end game... 
randomized opening. 


NEW! 


SPECIAL 
PURPOSE 


Level 1, АК $2.95 
Moving Signboard by Circle Enter- 
prises. Level ІІ. 4K $9.95 


Histograph/Scattergram by Gary S. 
Braschini. Level Il, 16K $9.95. 


Simple Simon by George Blank. Level 
H. Written in BASIC. $4.95 


Math Diii by К. L. Brown. Level Il, 16K 
$4.95 


RPN Calculator by Russell Starkey. 
Level li, 16K $9.95 


Ham Radio by Michael Kelleher. 
Level ТІ, 16K $9.95 


Ham Radio ARS 1.1 (32K disk) $24.95 
Electronics Assistant by John Adam- 


Basic Statistics by Steva Reisser. 
Leval 11, 16K $20.00 


Drill Masters by Computer Graphics - 


Understandable! indexed library with 200 
Assembly Language Routines. 


Z80 Software Gourmet 
Guide And Cookbook 


from Sceibl. $14.95 + $1 postage. 


Calculator by R. W. Robitaille, Sr. 


<> 


ADVENTURELAND 


33 mission 


IMPOSSIBLE 


66 TRS-80 USERS! 
Your Software , 
Supermarket `? 


Star Trek 11.3 by Lance Micklus Level ІІ, 16K 
$14.95 


Dog Star Adventure by Lance Micklus. Lavel ІІ, 
16K $9.95 


Safari by David Bohike. Level II, 18K $7.95 


Treasure Hunt by Lance Mickius. Level И, 16K 
$7.95 


‘Round the Hom by George Blank. Level 11, 18K 
$9.95 


Pork Barrel by George Blank. Level li, 18K 57,95 
Kamikaze by Russell Starkey. Level 1}, 16K $7.95 
All Star Baseball by David Bohlke. Level Ц, 16K 
$7.95 


Barricade by Small Systems Software. Machine 

Language -$14.95 

Journey To The Center Of The Earth by Grag 

Hassett. Level 11, 18K Tape $7.95 

Pentominoes by James Garon. Level tl, 18K 

$7.95 

Snake Eggs by Leo Christopherson. With sound 
Level 11, 16K $14.95 


arial Offa, y 


24 


PIRATE’S 


SAMPLER 


jl 


ADVENTURES 


VOODOO 


specify title desired. Level И, 18K 
$7.95 each. Garman, Russian, іа ап, 
Spanish, or Music Theory 
Keyboard-80 by John Adamson. Level 
|, 16K $9.95 


Cassettes 914.95 


0] А 
HOUSE Combinations on disk: 
2 for $24.05 


3 far $38.05 


146 


BYTE fanvary 1980 


Circle 89 on inquiry card. 


The STANDARD 
in Smart Terminal 


(32K Disk) 
$79.95 


UTILITIES 


NEWDOS by Apparat $49.95 
NEWDOS + by Apparat $99.95 


Machine Language Monitor by Эта! Systems 
Software. Leva) ІІ, 18K $26.95 


Three Monitore lor Diek by Small Systems Soft- 
ware. Disk for 18 through 48K (all In one) $29.95 


КҰР Extender by Lance Micklus. Tape - $29.95; 
Disk - $34.95 


КУР 232 by Lance Micklus - KVP adapted for the 
TRS-232. Tape - $29.95 


3180 Smert Terminal Соче! 11, 16K $49.95 
STAD Smarter Terminal for disk systems. 


IPED 


by Lance Micklus 


Programs for the TRS-80 


IMPORTANT 


No sales tax « 


All C.O.D.'s or special « 
delivery orders are а mini- 

mum of $5 for special 
handling 


When ordering Percom • 
pleaso add $5 each, 
packaging and handling fee. 


PRICES DO МОТ» 
INCLUDE SHIPPING 


Text-80 by Frank B. Rowlett, Jr. For 32K disk 
systems $59.95 


8080-280 Conversion Level 11, 16K $15.00 


Renumber by Lance Micklus. Level Il, avallable 
in 16 through 48K (specify when ordering) $7.95 


Renumber source listing $20.00 


Electric Pencil by Michae! Shrayer. Powerful 
machine language word processing system. 
Level 11, 16K tape - $100; Disk version - $150 


Level Ш BASIC by Microsoft. $49.95 
Level i in Level !| by Apparat. Level I}, 16K $15.00 
Fortran by Microsoft. 32K - 2 Disks. New low 


BUSINESS 


Inventory (1.2 by M. Kelleher and Н. W. Robitalife, 
Sr. 16K disk systems $59.95 


Inventory System 11.3 by M. Kelleher. Improved 
version, $79.95 


Inventory ‘S’ by Roger W. Robitaille, Sr. Level Il, 
16K Tape -$24.95; 32K Disk -$39.95 


Payroll by Stephen Hebbler. For disk systems. 


32K $59.95 


Accounte Recelvabie ІІ by $. Hebbler. 32K disk 
systems $79.95 


Appointment Log by Michael Kelleher, Leval 1, 
18K $9.95 Disk version, $19.95 


Genera! Ledger ! by M. Kalleher, requires 32K 


Disk, $79.95 


Ма! Liet ll by В. W. Robitaille, Sr. 32K disk 
systems $99.95 


Small Business Bookkeeping by A. W. 
Robitatlle, Sr. Level ІІ, 16K. With journal -$22.00; 


Without Journal - $15.00 


PERSONAL 


Typing Tutor by Roger W. Robitaille, Sr. Level 11, 
18K $19.95 


Secrets of the Tarot by John T. Phillipp. Level If, 
18K $9.95 


"Pri нші by Frank B. Rowlett, Jr. Level It, 4K 


Personal Finance by Lance Micklus. Level II, 
16K $9.95 

Advanced Personal Finance by Lance Micklus 
for 32K disk systems $24.95 

Home Financial Management by Michael 
Kelleher. Level Ц, 16K $9.95 


$79.85 


Micro Text Editor by Don Coons. Level ||, 4K or 
16K $9.95 


price $195.00 


HARDWARE ACCESSORIES 


Cassettes boxes of tan each. С-10 - $6.50 pius | Floppy Armour! М protective envelope for ship- 
$1.00 shipping ping floppy disks, 5-pack - $4.95 plus $1.00 ship- 


C-20 - $7.50 plus $1.00 shipping 


Diskettes Oysan, (premlum quality) box of 5 
-$24.95 plus $1.00 shipping: nationally known 
brand, box of 10 - $34.95 plus $1 


Diskette Storage Box $5.00 


ping and handling 


NEWDOS 


Eliminate 90% of the hassib of a disk system by 
reptacing your TP5-DOS with NEWDOS! faster, 
more rellable, many more features $49.95. 


or 
Add Superzap, Directory checks, other utilities. 


4ARDSI 


МЕУ/0О55.......................».599.95 
WANTED SAVE $1 67 PACKAGE PRICE $1 50 
Used TRS-80 equi Iw s 
мены чин onde Т” SEPARATELY: 
TRS-80 expansion Interface with our MACRO ASSEMBLER $80. 
16K RAM, single PERCOM disk drives FORTRAN $86. 


SPECIAL with cable, and NEWDOS operating 
$669. тпѕ-во system. $830. 
16K, LEVEL II 


NO KEYPAD. TRS 232 by Small Systems Hardware - $49.95 


Percom Disk Drives Single or dual, for TRS-30's. 


Single drive -$399.00; Dual drive - $795.00; Cable 
required - $29.95 


ASK ABOUT OUR FREE 
HARDSIDE CATALOG 


SoftSide(monthly) 


$18. 1 yr.,Bulk Rate 
$30. 1 yr., Overseas Alrmail 
$25. 1 yr., Firat Class or Overseas Surface 
$38. 6 mos. w/cassatto $58. 6 mos. widiak 


For more detalied 
descriptions of our 
software and ac- 
cessories, send 
for the “TSE” 


PROGIBO(bI-monthly) 


$22. 1 yr.,Flrat Class a АВ а рен catalog...it's TO ORDER (9AM & 5:30 РМ , EST) 
$27. 1 yr. Overseas Alrmall FREE! 


TOLL-FREE 1-800-258-1790 


a Software Exchange 


6 South Street, Box 68, Milford, NH 03055 603-673-5144 


SofiSide's AppleSeed(monthiy} 


$15. 1 yr., Bulk Rate 
$22. 1 yr., Firat Class 


* A Irademark of Radio Shack and Tandy Corp. 
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Circle 90 on inquiry card. 


«27114 


NOW BETTER THAN EVER 
e Control Program for Microcomputers. 

e Includes Editor, Assembler, Debugger, Utilities. 
e Supports Floppy Disks and Hard Disks. 

e For 8080, 8085, Z-80, MDS, Cromemco. 

e $150-Diskette and Documentation 

e $95-Documentation only 


fo, 


NEW INDUSTRY STANDARD 
ө Multi-terminal access. 

ө Multi-programming. 

e CP/M-compatible. 

e Realtime features. 

ө $300-Diskette and Manual 

e $95-Manual only 


DIGITAL RESeAR 


OPTIONAL SOFTWARE PACKAGES 


MAC™ MACRO ASSEMBLER: 

ө Compatibie with new Intel macro standard. 
ө Complete guide to macro applications. 

ө $90-Diskette and Manual. 

SID™ SYMBOLIC DEBUGGER: 

ө Symbolic memory reference. 

e Built-in assembler/diassemoler. 

e $75-Diskette and Manual. 

TEX" TEXT FORMATTER: 

e Powerful text formatting capabilities 

e Text prepared using CP/M Editor. 

e $75-Diskette and Manual. 
DESPOOL™ 

e Background print utility. 
ө Use with CP/M 

ө $50-Diskette and Manual. 


WDIBITRL RESEARCH 


Р.О. Box 579 е Pacific Grove, California 93950 
(408) 649-3896 
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Technical Forum 


Aids to the Direct 
Reception of Weather 
Satellite Photographs 


William D Johnston, 1808 Pomona Dr, Las Cruces NM 88001 


A recent note in "BYTE's Bits" (June 1979 BYTE, page 
225) brought to the attention of BYTE readers the pro- 
spect of direct reception of weather satellite photographs 
by amateurs using home-built equipment. The purpose of 
this brief article is to expand on that note, and to direct 
the interested reader to a number of existing resources. 

Applications of the home computer in this field are 
many and varied. They include such projects as orbital 
predictions, antenna tracking calculations, signal error 
analysis, generation of map overlays, and weather 
system modeling, to name just a few. Most of the mathe- 
matical calculations involved are quite simple, requiring 
the use of nothing more difficult than high school trigo- 
nometry. A computer enthusiast can derive a great deal 
of personal satisfaction from writing software to arrive at 
the correct solutions. Those who are hardware oriented 
will want to go a step further and use their computers to 
drive a tracking antenna in real time. 

The 1968 report by Vermillion (NASA SP-5079) men- 
tioned in BYTE's Bits was not the first to appear on the 
subject. А comprehensive article on building a home 
receiving station appeared in QST magazine as far back 
as 1965. Vermillion himself put out a number of other 
excellent NASA reports since the 1968 document, 
including SP-5080 and TN D-7994. Scientific American 
carried a construction article based on a design similar to 
the 1965 QST equipment. 

The great majority of technical literature on the sub- 
ject, however, has appeared in the various American and 
British amateur radio magazines over the past five or six 
years. А review of the annual indices (usually appearing 
in the December issues) of Ham Radio, QST, Radio 
Communication, and Wireless World will reveal a 
wealth of information. These articles are indexed under 
"Satellites," “Weather Satellites,” "OSCAR," and 
"Facsimile." The subject matter runs the gamut from con- 
struction details for homebrew state-of-the-art receivers 
and recorders, to surplus equipment conversions, to com- 
puter software for orbital calculations and antenna track- 


Ап excellent book on the subject has been written for 
amateurs by Ralph Taggart. Mr Taggart is the author of 


ASLEEP? 


Don't settle for less than the total 
performance built into your Z80 
Computer. Wake up its entire potential 
with an OASIS Operating System— 

the high-powered, professional software 
package that takes full advantage 

of 280 power. 

Utilizing optimized Z80 code, OASIS 
makes the system run faster. More and 
better tools let you develop software 
faster, too. 

It's easy to use because all the 
tools you need are included: ISAM files, 
hard and floppy disk support, editor, 
user accounting with logon, password 
privilege level, and file security. 
Options: BASIC Compiler, spooler, 
text editor and output processor, 


адыры а: 


Order OASIS direct from: 

Phase One Systems, Inc. 

7700 Edgewater Drive, Suite 830 
Oakland, CA 94621 


Name 


йаа 95" 


city 
БЕН шш 


Telephone (415) 562-8085 TWX 910-366-7139 
My computer configuration (specify make, disk system, efc.) 


Street Address (No Box # ) ___ ...  — 
Зе — Zip ~ —.. 


development package, and more. 

The BASIC Compiler is a/so an 
interpreter, complete with debugger. 
It makes programs run faster, takes less 
memory, and provides software securily. 
A first for micros, it's an OASIS exclusive. 


FEATURES: Sngie- & Mud User/ Usar Accounting Muih taskig, 
Fie & Roco Securt,/ Logon. Password 8 Proanege Pioiecton / 
Keyed (ISAM) Очес! & Sequential Fes / Hard & Floppy Osk Supports 
Extensive Documentation 
OASIS PRODUCTS: -Usar Operating System / Marti-Use« Opetaing 
System / Macro Велосанио Assembler / Debugger /Linbe / EGI / 

Quipu! Teat Farmatter/ Spooter / Commurucatons Package? Sor / 
D-agnostic А Maintenance Ubhtres /tnteractwe EXEC Language / 
Re-entrant BASIC Compier 

OASIS IS AVAILABLE FOR; Altos г Вито / Cgdal Microsystems / 

Оза! Group i Cromemceo: Vecie Graphic / Micramalion / Compucorp 
North Stat / Onya/ Вей Conuois TRS-EO Mor Hi7 Vomer and others 


MAKES MICROS RUN LIKE MINIS. 


OR 


Multi-User OASIS, available for most 
computer configurations, gets even 
more performance out of your system. 

It has all the Single-User features, 

PLUS a re-entrant BASIC Compiler, file 
and record locking, variable time-slicing, 
user-lo-user communications, and 
extended memory addressing. All fully 
upward compatible with Single-User. 

Documentation?...complete and 
extensive. And, of course, there's 
plenty of application software. 

OASIS operating systems, 
languages, development packages. 
system utilities — all fully integrated, 
all from one source. 

Ask your dealer or manufacturer. 
Or send the coupon direct, today. 


t wr 


PLEASE OASIS (Includes Manual) Manual Only Amount 
SEND ME: O Single-User System $150 ГІ $17.50 
C] BASIC Compiler $100 [С $15  _ 
С Muiti-User System $250 [С $1750 | 
Г] Re-entrant BASIC Compiler $145 
SPECIAL WITH THIS COUPON: ЕРЕТІН 
System AND BASIC Manual O $27.50 
Complete tntormation 
$2 
O Check Enclosed O VISA 


О UPS C.OD. 
Card Number: 
Expiration Date: 
Signature: 


[] Mastercharge 


California 
residenis add 
sales lax 


TOTAL 


О 
9 
N 
in 
© 
Бин шин мән Бин 2M M ЕШ 
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EQ CROSSING АТ 67 DEGS 
А2 Е 


ТІМЕ L RNG 

MINS DG DG KM 
4 177 0 3483 
5 178 3 3095 
6 180 7 2706 
7 185 12 2327 
8 186 18 1961 
9 192 26 1618 
10 eoe 37 1319 
11 225 49 1102 
12 262 55 1022 
15 299 48 1108 
14 318 36 1328 
15 327 26 1628 
16 333 18 1971 
17 536 12 2536 
18 539 7 2715 
19 341 3 3100 
20 542 =1 3488 

EG CROSSING АТ 68 OEGS 


TIME AZ EL RNG 


MINS 06 06 KM 
4 179 0 3479 
5 180 5 3092 
6 182 7 2708 
7 185 12 2333 
8 190 18 1971 
9 196 26 1656 

10 207 35 1347 
11 228 46 1141 
12 26% 51 1070 
13 297 45 1158 
14 515 3% 1375 
15 525 25 1670 
16 331 16 2008 
17 335 12 2370 
18 338 7 2745 
19 340 3 3127 
20 342 -} 3515 


Listing 1: А small portion of a typical satellite tracking printout 
generated on a home computer. The data can be calculated in 
real time, or a perpetual-prediction printout (about fifty pages 
long) can be prepared in advance. All calculations are based on 
the exact location of the ground station that 15 to use the print- 
out. 


many of the articles that have appeared in the amateur 
radio magazines, including a very good introductory 
treatise for beginners. 

BYTE has published material which is directly 
applicable to the subject. This was related to computer 
generation of map overlays for satellite photos. It is a 
very handy capability to have on occasions when your 
received pictures show nothing but cloud cover and you 
need a system of reference (see my article series "Com- 
puter Generated Maps," May 1979 BYTE, page 10; June 
1979 BYTE, page 100). 

Those who are concerned about the cost and complex- 
ity of such a project need not worry. It is entirely possible 
to assemble a station capable of receiving high-resolution 
photos (both visible light and infrared images) with an 
outlay of less than $100. Excellent quality picture 
recorders, capable of recording images up to 19 inches (48 
cm) square, are available on the surplus market for as lit- 
tle as $50. Recorders that produce pictures about 4 by 6 
inches (10 by 15 cm) can be found for as little as $10. 
Advertisements in the amateur radio magazines and visits 
to ham radio swap meets provide the best leads to equip- 
ment buys. Many of the previously mentioned articles 
even show you how to build a recorder from scratch, 
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BYTES Bits 


Patents Awarded 
to Apple 


The US Patent Office has 
granted Apple Computer 
Inc, 10260 Bandley Dr, 
Cupertino CA 95014, two 
patents for the switching 
power supply and color 
video-display designs used in 
the Apple II personal com- 
puter. 

The AM-2 power supply 
is a 40 W, multiple-output 


flyback switching device 
with a unique starting and 
restarting circuitry scheme 
and a secondary winding 
mechanism which counteract 
typical power supply pro- 
blems of power dissipation 
and breakdown. 

The video display includes 
a special timing reference 
mechanism and a recir- 
culating shift register that 
resolves the difficulties 
involved in simultaneously 
generating horizontal, ver- 
tical, and color frequency 
signals. They also eliminate 
many of the components 
normally required in a video 
display. м 
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Put the BYTE ont 


In an era when computers are an integral part 
of business and entertainment, and computer 
software is more and more sophisticated, 
Aardvark is yet another breed in advanced 
computer software. Aardvark's Micro Tax 
series isa true user-oriented Federal Income 
Tax package. Specifically developed by 
qualified tax professionals for use on person- 
al home computers, this low-cost, time-saving 
Aardvark Micro Tax package accurately and 
efficiently computes your federal income tax 
liability. Aardvark will display and fill in 
facsimile Form 1040 and related schedules 
and, if connected to a Centronics printer, 
will print out these facsimile forms auto- 


TC 
y. 
й} Ln 
" 


matically. Each program is designed to use 
the appropriate tax table or rate schedule. 
The more advanced Micro Tax II and lI! also 
calculate Income Averaging, Maximum Tax 
on Earned Income, Minimum Tax and Alter- 
native Minimum Tax. The Aardvark package 
is compatible with Apple Il and TRS-80 users 
and includes an indexed instruction manual 
and input forms for easy input of tax data. To 
see how Aardvark can be tax-deductible, 
check the instructions in the binder of the 
manual. You can also use the binder to store 
pertinent 1979 tax records. Cure your head- 
aches this tax season, order today...and put 
the BYTE on the IRS with Aardvark! 


MICRO TAX I $25 MICRO TAX II $35 MICRO TAX Ш $50 
Form 1040 Form 1040 Program 2 plus 
Schedule A Schedule A Schedule C 

Schedule B Schedule B Schedule D 

Schedule TC Schedule G (Inc. Avg.) Schedule E 

(will not calculate Income Schedule TC Schedule SE 


Form 2119 - Sale of 
Personal Residence 


Form 4625 (Minimum Tax) 
Form 4726 (Max Tax) 
Form 6251 (Alt. Min. Tax) 


-- „ў d Coming Soon - Micro Tax 
or Vor Package for PETand ТІ 


Systems. 


Averaging, Max Tax or Alter- 
native Minimum Tax) 


When Ordering Specify: 
TRS-80 16K Level Il Basic 
Apple Il 32K with Applesoft Basic 


Apple 11 16K Micro with Applesoft Em. d % 
MG oftware 


Р.О. Box 26505 Milwaukee, WI 53213 


e 24hrs. Call TOLL FREE 1-800-558-8570. 7 days 
In Wisconsin 1-414-289-9988 
© Aardvark Software Inc. 1979 
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GROUND STATION АТ: мұн HAMPSHIRE, PETER GUMOGUGH 42 53N 71 57W 
SYNCHRONOUS SYNCHRONOUS. SYNCHRONOUS SYNCHRONOUS 
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>. los 10 40085 52 W 152 37 38463 ЭТ м 214 3 33235 142 и 256 5 8101 
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2^5 toe 11 4049.5 5% w 155 37 38004 $9 « 217 3% 38317 іза и 258 4 41199 
10 » 110 12 40413 55 У lso 38 3?377 100 а сіз 33 36356 145 w 25a ы 81278 
11 a 111 14 40295 зе и 157 38 379451 dul ж 219 35 384001 146 и 259 $ 44358 
12 » 11] 15 “04. 57 ү 159 M 37927 102 a сей 3e 38u43 197 W гәп 2  uin38 
15 в 112 1ч 4019» 5B w Led 39 37904 105 ж 441 31 58894 148 и 261 1 81518 
14 а 113 1ч 401224 DI и 161 39 27983 104 я 223 51 38537 9“ 26} 1 81598 
15 * 114 15 40030 ой w 163 39 3f*abu Lud а еди 50 358585 159 w 202 ü 21579 
lo и 115 lo 39979 ol и 164 39 37556 luo >» «ға 39 38634 151 W eee . .х.өа» 
17 s lig 17 3990s 62 и lob 40 37429 lu? в FI 29 Зво8з 152 W г... t. 4444» 
id ^ #15 17 39t 5a 63 и 157 40 37518 108 а 227 29 За73о 153 и Car te reast 
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20 а Lip 19 59740 65 w 170 un 57789 110 4^ «649 28 38883 155 w в... ee toes 
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2с n 120 20 39255» o7 w 173 49 37771 112 5 gòl 26 38954 157 w ose oe “044. 
23 ® 121 21 39444 63 w 174 40 37763 115 » 232 гь 39011 158 ч oon ea 4.4.) 
2" on lez 21 39454 69 и 176 40 37758 114 в #33 25 39070 159 4 eat wa әс... 
25 в 122 г2 395% 70 ж 177 % 37754 115 м 234 2% 39129 160 я Д; .. и фоне 
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oe MEANS THAT A GEOSYNCHRONOUS SATELLITE AT THE GIVEM POSITION 15 NOT ViS[BLE FROM THIS GkuUNO STATION. 


Listing 2: Part of a geosynchronous satellite antenna-pointing chart created on a home computer. Knowing the station longitude of a 
particular satellite, one simply refers to that entry in the chart to find the antenna-pointing angles. The illustrated example was 
prepared for a ground station located in Peterborough NH, site of the offices of BYTE Publications. 


using simple materials (eg: a kitchen rolling pin for a 
recording drum!), if you cannot find or do not want to 
buy a surplus recorder. 

The necessary radio receiving equipment is also rea- 
sonably simple. If you already own a general coverage 
receiver, a converter can be built for as littie as four or 
five dollars. In fact, many public-service band radios and 
scanners can receive the satellites directly (on 137.5 
MHz), and all you need to add is an outdoor antenna. 

Satellite tracking should be a snap for the average com- 
puter enthusiast. The published literature includes many 
articles on satellite tracking software. The only addi- 
tional data you need is the time and longitude of the 
equator crossing of an occasional reference orbit (once 
every few weeks or so). Reference orbit information is 
transmitted daily via teletypewriter to most National 
Weather Service (NWS) offices on the TBUS circuit. The 
National Weather Service also carries the information on 
their high-frequency radio teletypwriter (RTTY) circuits. 
The American Radio Relay League station WLAW trans- 
mits the same information by both voice and radio 
teletypewriter. See any recent issue of (257 for the 
ҰЛТ АУУ transmission schedule. It is also possible to have 
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your name put on a mailing list maintained by the 
National Environmental Satellite Service, and receive 
this information by mail on a monthly basis. 

Some weather satellites are in geosynchronous orbits; 
that is, their periods of revolution are the same as the 
rotational period of the earth (ie: 24 hours). Consequent- 
ly, they remain stationary with respect to the earth's sur- 
face. This makes life really simple because you do not 
have to track them. It is only necessary to compute the 
antenna pointing angles once for each satellite. A recent 
article about locating geosynchronous satellites in QST 
gives the procedure for doing this on either a pocket 
calculator or a home computer. 

Listings 1 and 2 show portions of the output from 
typical home-computer programs for polar orbiting and 
geosynchronous satellites, respectively. The programs 
that produced them are based on articles that have 
appeared in amateur radio magazines, and they require 
just a few seconds to execute. 

As you can see, there are quite a few areas of oppor- 
tunity for home computer projects in this exciting field. It 
is intriguing to receive real-time weather satellite photos 
right in your own home and to try to outguess the 


weatherman! You can even use your computer to main- 
tain weather records over long periods of time to aid in 
your forecasting. 

I do not personally have additional advice to offer on 
construction details or equipment recommendations, 
other than to refer the reader to the many excellent 
articles already in print. I can, however, provide some 
assistance with tracking data. As an extension of a service 
I provide to amateur radio operators to assist in tracking 
the OSCAR communications satellites, I also provide 
perpetual orbital-prediction printouts for the current 
primary polar orbiting weather satellite, TIROS-N. (1 
have discontinued the printouts for all of the earlier 
weather satellites, but the service will be extended to 
include NOAA-6, which was launched in June 1979.) A 
printout showing antenna pointing data to all geosyn- 
chronous satellite locations, in one-degree increments, is 
also available. 

All printouts are computed based on the exact station 
location, and can be used directly for tracking or as a 
check on the accuracy of programs you develop on your 
own. There is a nominal charge for the printouts ($5.00 
for the TIROS-N printout, and $1.00 for the geosyn- 
chronous satellite printout) to help defray the cost of 
postage and materials. If you would like additional infor- 
mation about the printouts, be sure to enclose a self- 
addressed, stamped envelope with your letter. m 
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An Improved Maze 
Program 


David Lyons, 77 Elizabeth St S, Brampton Ontario, 
CANADA L6Y 1R3 


1 enjoyed "My Computer Runs Mazes,” by David E 
Stanfield in the June 1979 BYTE, page 86. І agree that the 
form of the listing provided is easy to enter, but it could 
be difficult to modify the program for other systems. 
Therefore, I have compiled the following information 
which might help. 

The maze matrix will not print properly on terminals 
with line lengths other than thirty-two characters or 


Available Now 

The most widely used Pascal system. 
Compilers to complete development 
software. For most popular microcom- 


puter systems. With full documentation 
and support. From one source. 


XO Ere 


micRosYvsTems 
A SUBSIDIARY OF SOFTECH 
9494 Black Mountain Road 

San Diego, CA 92126 714/578-6105 


UCSD Pascal is a trademark of the Regents 
of the University of California. 


Find out more. Send this coupon. 

[1 Арыс send UCSD Pascal description and order 
orm. 

Г) Please send distributor and volume license 
information. 


Name 
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Company 
Address 
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Computer system 
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Listing 1: Adding carriage return and line feed to maze display 


output, 
Hexadecimal Hexadecimal Instruction Operand 
Address Code Mnemonic 
0283 26 EB BNE $0270 
0285 BD 02 5Е [SR CRLF 
0288 0! МОР 
0289 01 МОР 


without screen wraparound, since screen wraparound is 
relied ypon for the carriage return and line feed after each 
row of alternating X and space characters. These missing 
characters can be added by a modification to the 
appropriate printing routine, as in listing 1. 

Cursor-right and cursor-up characters do not always 
seem to be standard. The locations in which they occur 
are listed in table 1, if you need to alter them. Contrary to 
what is implied in the listing in the original article, the 
maze-running program is contained in two sections of 
memory, one from hexadecimal 003D to 0060, and the 
other from hexadecimal 0100 to 0784. Also, the display 
memory is located between hexadecimal 0800 and O9FF. 

Now I shall suggest some possible enhancements. 
Provisions are made to open up corridors and set the 
goal, but not to replace a wall or remove the food except 
by redrawing the entire maze. By adding the patch in 
listing 2, the command table can be extended to allow the 
setting of an X at the current cursor location by pressing 
the X key. 

If the goal is not accessible in the maze, the same bran- 
ches can be searched repeatedly before the search ends, 
This seems due to the search strategy of eliminating only 
the end location of a branch each time a dead-end is 
reached, even though the entire branch back to the 
nearest node could be eliminated when backtracking is 
necessary. The strategy can be modified so that dead-end 
paths are searched only once by changing four condi- 
tional branch (BEQ) instructions as shown in table 2. 


Listing 2: Command table extension. 


Hexadecimal Hexadecimal Label Instruction Operand 
Address Code Mnemonic 

02B3 BD 07 85 JSR PATCH 

0785 В] 58 PATCH CMP A FX 

0787 26 08 BNE NFOUND 

078A BD 02 DD JSR BACKSPACE 

078р 86 58 LDA А FX 

078F A7 00 STA A 0,Х 

0791 39 RTS 

0792 ТЕ 02 D3 NFOUND JMP RESTORECHAR 


Move-Right Character 


031В 
0498 
0520 
0686 


Move-Up Character 


03AD 
056Ғ 
069С 


Table 1: Hexadecimal addresses of instructions using cursor- 
control characters. 


Hexadecimal Hexadecimal 
Location Branch Value 
05С8 42 
05ЕВ Е9 
0624 27 
0643 Е9 


Table 2: Search strategy modification. Deposit the indicated 
branch values into the corresponding memory locations. 


This change also has the added advantage of allowing the 
search to terminate on its own. You do not have to reset 
the computer if a loop is encountered in a maze. I hope 
that these comments will help others to enjoy this pro- 
gram. W 


How to Start and Run 


A Successful Business 
Hands-Ün-Techniques for: 


uncovering lucrative markets and products 

using the basic components involved in a business plan (and some innovativa 
wrinkles which will help your plan attract capital) 

approaching venture capital groups 

money leveraging 

implementing management-by-objective, management-hy-exception, and manage- 
ment-by-mativation systems which maximize growth 

accomplishing market penetration 

а list of the keys that vanture capitalists look for 

a comprehensive list of venture capital groups that continually invest in 
new ideas 

use of profit center controls 


АПНИНИНИНИНИНИИИИИПИНИИИНІН 
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PUTO SUG CU cd 


For the businessman who wants to make a dime do a dollar's work, who 
wants marketing and sales boiled down to a commonsense discipline, and who 
wants to Ве able to perceive the major frontiers of American business in the 
next decade, there is no better book. This is the sort of instruction for which 
businessmen commonly pay consultants $50 an hour. The first invastment you 
should make. THE ENTREPRENEUR'S MANUAL can be one of the most pro- 
fitable you'll make. 


Satisfaction guaranteed 
Send $24.95 now 10: Rabininc 
P.O. BOX 942, N.Y., N.Y. 10004 

add $1.10 for 2.0.0. 


ПИШИ ШИ ELE 
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MICROSOFT CONSUMER PRODUCTS 
CONTINUING THE 
MICROSOFT TRADITION 


Microsoft set the standard in microcomputer system software. We know more 
about the structure and capabilities of today’s microcomputers than anyone else. 
And now we're using that power in a whole new way! 


Announcing Microsoft Consumer Products. Dis- 
tinctive software packages backed by the Microsoft 
name. Each is created by a top-notch programmer 
and comes to you fully documented, at a cost you 
can afford. 


Microsoft Editor/Assembler-Plus Now get every 
feature of Radio Shack's Editor/Assembler and T-Bug 
all іп one package. PLUS—many "big computer’ 
features to simplify your programming, editing and 
debugging. All in a low cost cassette package. 
Don't waste time creating both source and object 
tapes—Assembler-Plus assembles directly info mem- 
ory. Supports macros and conditional assembly, too. 
Editor-Plus simplifies editing with extra commands 
like Substitute, Move, Copy and Extend. And 
Z-Bug; the most powerful debugger ever available 
for the TRS-80, has single step execution, direct 
execution in calculator mode and symbolic refer- 
ences. And, you can use up to 8 breakpoints at a 
time, with no need to remove a breakpoint before 
proceeding. For the 16K, Level ll, cassette ТІ%5-80. 
Priced at $29.95. 


Microsoft Adventure. Only Microsoft offers Adven- 
ture complete, as originally written for the DEC 
PDP-40, now implemented on personal computers. 
The ultimate fantasy/logic game, Adventure allows 
you to explore the depths of the “Colossal Cave; 
collecting treasures and magic, solving puzzles, 
avoiding hazards and adversaries—including the 
dreaded killer dwarves. Don't be fooled by imita- 
tion or incomplete versions. Only Microsoft nas it all. 
Adventure fills an entire disk with everything you 
need for your exploration. Written by Gordon Letwin. 
of SOFTWIN, Associates. Adventure for the TRS-BO re- 
quires а single-disk, 32K system. For the Apple Il; "а 
single-disk. 32K system with either the standard disk 
orianguage card system. For just 529,95. 


ы. 


Circle 95 оп inquiry саға. 


CONSUMER N PRODUCTS 


Microsoft Typing Tutor. There's no easier way to mas- 
ter your keyboard! Faster and more efficient than 
any other teaching method, Typing Tutor helps you if 
you're starting from scratch or simply building 
speed. The secret lies in Typing Tutor's exclusive ТРМ " 
or "Time Response Monitoring” software. ТЕМ moni- 
tors your keyboard 20 times per second so the com- 
puter can evaluate your skill. Your speed. Your errors. 
Your weakest keys. Typing Tutor tells you where you 
stand then automatically adjusts itself to help you 
improve. Written by Dick Ainsworth and AI Baker of 
the Image Producers, Inc. For the Apple Il with 16K 
and Apple BASIC or the TRS-80 with 16K and Level Il 
BASIC, Priced at $14.95. 


Microsoft Level Ш BASIC. Upgrade your Level 11 
TRS-80 and increase your programming efficiency 
without additional hardware. Microsoft Level Ill 
loads from cassette tape on top of the Level Il ROM. 
It gives you every feature of Disk BASIC except disk 
file commands. But that's пої all—Level Ills high- 
speed graphics turn your TRS-80° into a virtual elec- 
tronic drawing board. And there's program renum- 
bering, long error messages, quick shift-key entries, 
time-limit INPUT statements and many more fea- 
tures, System requirements: Level ІІ BASIC and ‘16K. 
Occupies 5.2K RAM. Priced at $49.95. 


Where To Buy. Microsoft Consumer Products are 
sold by computer retailers nationwide. If your local 
computer store doesn't have them, call us. Phone 
(206) 454-1315. Or write Microsoft Consumer Products, 
10800 Northeast Eighth, Suite 819, Bellevue, WA 98004. 


“TRS-80 is a trademark of Radio Snack Corp. *'Apple Ilis o trode- 
mark of Apple Computer, Inc.." Fditor/ Assembler-Plus and Z-Bug 
ore trademarks of Microsoft. TRM is в trademark of The Image 
Producers, Inc. | 
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Alpha Lock for 
Your ASCII Keyboard 


There are times when you need to 
hold the output of your keyboard in 
the uppercase mode for all alphabetic 
characters. A great deal of software is 
designed to accept only uppercase 
alphabetic American Standard Code 
for Information Interchange (ASCII) 
characters. The circuit given here is 
designed to be placed between the 
transistor-transistor logic (TTL) 
parallel output of the keyboard and 
the parallel input port on the com- 
puter (or the input to the parallel-to- 
serial converter in a serial data 
arrangement). The programmer will 
then be able to reduce the beautifully 
designed 128-character set to a 
102-character set. 

A quick glance at a table of ASCII 
characters will show that the 
alphabetic characters are easy to 
recognize. (Such a table appeared in 
“Complete ASCII” by David M 
Ciemiewicz in the February 1978 
BYTE, page 19.) They all have a 1 in 
bit 6 (the most significant data bit not 
considering the parity bit). Lowercase 
characters have bit 5 equal to 1, and 
uppercase characters have bit 5 equal 
to 0. If the problem was as simple as 
this, the circuit shown in figure 1 
would do the trick. (I was inspired to 


About the Author 

Terry Conboy is employed as а staff 
engineer for microwave telecommunications 
development at СТЕ Lenkurt in San Carlos 
CA. Interested іп computers and digital com- 
munication, he is an Extra class amateur radio 
operator and has published articles in several 
ham radio magazines. 
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Terry Conboy 
1231 Crestview Dr 
San Carlos CA 94070 


ASCII Binary Bits 6,4,3 Bits 2,1,0 
Character 6543210 Octal Octal 
Q 1000000 4 0 
[ 1011011 7 3 
\ 1011100 7 4 
] 1011101 Т 5 
А 1011110 7 Б 
-- 1011111 7 7 
: 1100000 4 0 
{ 1111011 7 3 
i 1111100 7 å 
) 1111101 7 5 
^v 1111110 7 6 

Delete 1111111 7 T 


Table 1: The 12 ASCII characters with a binary representation having bit 6 (the most 
significant data bit, not considering the parity bit) equal to 1 that should not be shifted 
by the uppercase alpha-lock function. 


Number 


ІСІ 
ІС2 


Type 45V GND 


7400 14 7 
7408 14 7 


В5 

B4 B4 
B3 B3 
82 вг 
в! BI 
Bo BO 


Figure 1: А simple circuit to provide alphabetic uppercase lock. It causes the undesired 
shift of 6 punctuation and control codes in addition to the alphabetic characters. 
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a Personal What ? 


by Thomas Dwyer and Margot Critchfield 
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Whether you аге a novice program- | 
mer or an experienced computer user, 
this book is filled with practical ideas 
for using a personal computer at home 


Please send Oo copies of You Just Bought a Personal What? 


- 


or work. It will take you through the Мене тше Company 

steps necessary to write your own 

computer programs, and then show 

you how to use structured design Street City State/Province Code 


techniques to tackle a variety of larger 
projects. The book contains over 

60 ready-to-use programs written in 
Radio Shack TRS-80 Level П BASIC in 
the areas of educational games, finan- 


O Check enclosed in the amount оф 
О Bill Visa О Bill Master Charge 

Сага Мо. о Exp. Date 

Add 604 per book to cover postage and handling. 
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BOL > —[ B0 


Figure 2: Ап alphabetic uppercase lock circuit which shifts only the 26 alphabetic 


characters when enabled by the switch. 


develop this circuit by an idea 
description “Recognize Uppercase 
Letters Only with a Simple 2-Gate 
Circuit,” in Electronic Design, July 19 
1977, page 106, written by Chacko 
Neroth.) 

Of course there is a catch. There 
are 64 binary combinations in which 
bit 6 is 1, and only 52 of them are 
letters. The remaining combinations 
are punctuation marks, with the ex- 
ception of the delete control code, as 
shown in table 1. If the keyboard 
omits these characters, the simple cir- 
cuit of figure 1 will force bit 5 low 
when bit 6 is 1 and the circuit is en- 
abled. However, if the keyboard does 
have these codes (and it probably has 
delete), remembering to unshift when 
necessary can be a headache. 

To overcome this problem, it is 
necessary to detect the 12 non- 
alphabetic characters and inhibit the 
shift automatically. My first thought 
was to use a multitude of inverters 
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and 8-input NAND gates (such as the 
system described by Steve Ciarcia in 
"Build a Keyboard Function 
Decoder," July 1978 BYTE, page 98), 
but there had to be a better way. Use 
of a programmable read-only 
memory would be nice, but it seemed 
like overkill and perhaps more expen- 
sive than necessary. 

The solution turned out much 
simpler than I expected. By forming 
the octal equivalent of the group of 
bits 6, 4, and 3 and of the group of 
bits 2, 1, and O, as shown in the last 
columns of the table, the user can see 
that by detecting the coincidence of 
these combinations, the desired shift 
enabling line can be obtained. The 
lucky combination of octal numbers 
allows the use of a 3-to-8-line decoder 
(74LS138) to unscramble the 3 most 
significant bits of interest and an 
8-line multiplexer/data selector 
(7415151) driven by the 3 least 
significant bits. By selecting the pro- 


Number Type +5V GND 


7415138 16 
7418151 16 
741810 14 


рег outputs from the decoder and 
data selector (those corresponding to 
the codes we wish to recognize), there 
can be case shifting at the proper 
times. The new circuit is shown in 
figure 2. 

When the high-order bits are 
decoded, the corresponding output 
goes to 0. If the low-order bits select a 
0 output from the decoder, the shift 
enable line will also go to 0. This 
allows bit 5 to pass through unchang- 
ed. If the alpha-lock function is not 
desired, allowing the active-low 
strobe input on the data selector to be 
pulled up to a 1 will force the shift 
enable line to 0 regardless of the data 
being sent. 

The use of low-power Schottky 
TTL integrated circuits allows adding 
the alpha-lock function while typical- 
ly increasing the load on the power 
supply by only 14 mA. The cost of 
the three integrated circuits will be 
easily under $2 


з/ж, 


w \ Š № y ' ' к w 
- v Available асо 


-— — — — 
:{ матоо. 
numer: i 
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A Computer Generated 
Reminder Message 


E M Pass 
President 
Computer Systems Consultants Inc 
1454 Latta Lane NW 
Conyers GA 30207 


Listing 1: The Tickler filing program written in MSI 14 К Disk BASIC. 


3 PRINT 


REM TICKLER MESSAGE SYSTEM 


STRIND- 68 

DIGITS= в 
LINE- @ 
DIM 84255) 

c-G 

Я8=8 

FI2-6 
PRINT "TICKLER MESSAGE SYSTEM” 

INPUT "INSERT DATA DISK AND HIT RETURN". 2$ 


IF 2¢="NEW" DOSUB 6469 
ОРЕМ #30, "TICKLE" FOR UPDATE 
FIELD #16, Ni=-2, N2=2,N2-6,N4=6,MF=68 
GET #16 
iF БЕР ata TIS ТІСКЦЕК" GOTO 1568 
CLOSE #19 
GOSUB ізге 
GOTO 1266 
AL=NE 
Bz-N4 
PEINT “ENTER PRINT CONTROL AS FOLLOWS: " 
INPUT " S=SELECTIVE, R=ALL,N=NONE.USUPDATE ONLY ",z$ 
ТЕ LEFTS¢2$.19¢"A" GOTO 1620 
ЇЕ LCEFTS(2$,1)>"U" GOTO 1628 
INPUT “ENTER CURRENT DATE CYYMMDD>"., D9 
IF DoD INT<D9) GOTO 17990 
Dis INT“ DS. 18866) 
Dx-D39-Di*16000 
D2-INT&4DZ^i1B5g8» 
Di-Dz-DzTt'18H 
IF RHBSXD1-825211 GOTO tree 
IF НВ5<р2-6. 5226 GOTO 1709 
IF ngs«pz-165715 GOTO 1700 
IF LEFTfCZS,120-"N" GOTO 2226 
FRINT :PRINT:PRINT:PRINT 
ІР Ricz GOTO 2500 
FOR G-2 TO AL 


G СЕТ #16 


IF Н1с1 GOTO 2266 


IF (ЕБТ4(28,12е4й» GOTO 2186 
IF М3209 БОТО 2380 
IF LEFT 2S, doen" GOTO 2195 
IF 220 GOTO 214 
PRINT "ENTRV ТУРЕ DATE UPDATE MESSAGE” : PRINT 
me 
1768 
1=1-6 
IF I«28 GOTO 2160 
IF MIDS<Ms, 1, 35" " GOTO 2158 
PRINT " ";Q; TRBCBD ; NL; THECLZ NZS" "INI ТАЕ 227" -" LEFTSCMT, 1+8) 
IF LEFTt:25,15-"R" GOTO 2306 
IF Мізі Nizü 


GOSUB 66350 

IF М121 N4-03 
REWRITE #16 

IF М121 GOTO 2290 
IF Я9Э<255 яз=Аэ+1 
ora 


ЧЕТ 6 
PRINT `РЕІМТ:РРІНТ-РЕІНТ 
“ENTER ERTRY NUMBERS ТО ВЕ DELETED, “3 
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Most people and businesses share 
the common problem of being 
required to perform some actions at 
definite future dates. These actions 
may be of a one-time-only nature, or 
they may be periodic according to 
some rule. 

The penalty for forgetting an event 
such as a birthday may be minor, but 
the penalty for neglecting to file an 
income-tax return. may be more 
severe. 

Solutions to the problem are num- 
erous, and include the use of human 
memory alone, writing notes on a 
wall or desk calendar, or maintaining 
an ordered stack of notes and forms. 
The solution that I suggest here, call- 
ed the Tickler filing system, involves 
the use of a computer to help perform 
this function. The program described 
here was written for a small 
maintenance service company which 
has, in addition to the normal 
requirements of small businesses, the 
necessity of keeping track of periodic 
preventative maintenance calls for its 
client companies. 

The Tickler system enables a clerk 
to input a series of messages, each of 
which has a starting date and a code 
indicating the type of repetition 
desired for the message. Each time 
that the program is executed, it can 
check a file of messages and print and 
reschedule all messages Юг which the 
time limit has expired since the last 
printing. The clerk can then delete 
and add additional messages, as 
required. Since the program contains 
no features that are specific to the 
maintenance service company, it 


THERES NO NEED ТО COMPROMISE 
WITH СОМРОРКО`. 


We don’t compromise on our designs so you don't have to compromise on 
performance. Our expanded 5-100 line is the answer to the needs of professional 
computer users — just ask the dealers who specify cur components when making up 
systems for scientific, commercial, and industrial applications. Speaking of dealers, 
Godbout products (under the CompuPro™ name) are now available from more dealers 
than ever before . . . which makes it even easier for you to experience Godbout quality 
in person. Shop around, compare prices, and compare specs: we think we know whose 
products will earn a space in your computer. 


MORE NEWS FROM THE MEMORY LEADER. 


This month, we spotlight Econoram ХИА — an S-100 bank select board ihat's 
completely compatible with Alpha Micro, Cromemco, and similar systems (al) 8 
bits of the data word are available for bank select). Addressable on 4K bound- 
aries, Available in 16K, 24K, or 32K configurations; see list below (which In- 
cludes our other popular memories) for prices. 


АН Econoram"* memories are fully static, run with 5 MHz (or slower) systems, 
include a 1 year limited warranty, and generally come in three different con- 
figurations 1o suit your needs — unklt, assembled and tested, or qualified under 
our high-rellability Certified System Component program (200 hour burn-in, im- 
mediale raptacement in event of failure within 1 year of invoice date). 


Мате Buse 5 Notes Unkit Asam csc 
8K Econoram ПА 5-100 $149 9179 $239 
16K Econoram IV S-100 $269 $329 $429 
16K Econoram VIIA-16 S-100 $279 $339 $439 
24K Econoram VIIA-24 5-100 $398 $485 $605 
16K Econoram ІХ-16 Dig Grp $319 $379 п/а 
32K Econoram 1Х-32 Dig Grp $559 $639 па 
32К Есопогат Х 5-100 $529 $649 $789 
32K Econoram Хі SBC/BLC nia nia $1050 
16K Econoram ХША-16 5-100 (1) $329 $419 $519 
24K Econoram ХША-24 S-100 (1) $429 $539 $649 
32K Econoram XIIIA-32 5-100 (1) $559 $699 5849 
16K Econoram XIV S-100 (2) $299 $359 $459 
16K Econoram XV-16 H8 (3) $329 $395 п/а 
32К Есопогат ХУ-32 H8 (3) $599 $729 nia 


16K x 16 or 32K x 8 Econoram XVI — coming soon! 


(1) Bank select board addressable on 4K boundaries. 
(2) Extended addressing (24 address lines). Single block addreasabla on АК boundaries 
{3} Bank select option for implemaniing memory syslems greater Than ВАК. 


THE GODBOUT COMPUTER ВОХ: 
$259 desk top, $299 rack mount «con oo 


The idea! home for your computer. Includes duai AC oullets and fusehoider on 
rear, power swiich, heavy-duty line filter, black anodized front panel (wilh tex. 
tured vinyl painted cover for desk top version); pre-drilled base accepis our 
high-performance S-100 motherboards or types by Veclor, California Digital, 
and others. Rack mount version includes slides for easy pull-out from rack for 
maintenance or board changing. You can even cut a hole in the Ног! panel and 
put in а mini-floppy... all in all, this is a functional, versatile, and handsome 
enclosure thal does justice to the finest computer systems. 


LIMITED QUANTITY SPECIAL: 
PASCAL/M" MEMORY! 


PASCAL can give a microcomputer with CP/M more power than many minis! 
And for a limited time only, you can buy an assembled 32K Econoram X, plus our 
totally standard Wirth PASCALIM™ 8" diskette, for $799 (regular combined price, 
$999). includes manual, plus Wirth's definitive book on PASCAL; specify 280 or 
8080/8085 version. Hurry — this 15 an introductory special. Diskette only without 
memory board: $350. 


DO YOU SPEAK TRS-80* *? 


We've been expanding the memory of Model | TRS-B0* " machines for over a 
yaar now with our low power, high speed memory expansion chip set ($87.20). 
Мом you can use the same chip to expand memory іп Apple, newer PET, Exicy 
Sorcerer, and Heath H89 machines — as weil as expand a 32K Modal Il 
TRS-80* * to 48K or even 64K. And it that isn't enough memory for you, watch 
this space for news on our high-density, Model И compatible 64K board wilh 
bank select! * *YRS-BO is а trademark of the Tandy Corporation. 


HIGH-PERFORMANCE MOTHERBOARDS 


19 slot: $174 unkit, $214 assm 

12 slot: $129 unkit, $169 assm 

6 slot: $ 89 unkit, $129 assm 
Unkits have edge connectors and termination resistors pre-sotdered in place 
far easy assembly. These boards exceed the lates! 5-100 specs and wil! work 


with 5 to 10 MHz CPUs. Includes true activa termination, grounded Faraday 
shield between all buss signal lines, and edge connectors for all slots. 


TERMS: Allow 5% for shipping 
excess telunded. Cal res add 
fax, ViSA*/MasierCharge* са 
our 24 hr, order desk at 
(415) 5624636 COD OK with 
sireat address for UPS. Prices 
goed through cover month of 
magazine. 
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Econoram is а lradamark ol Godbout Electronics. 


ompuPro" 


725 Wright St., Oakland Airport, CA 94614 415-562-0636 


2708 EROM BOARD $85 unkit 


4 independently addressable 4K blocks, with dipswitch selectable jump start 
buill right into ihe board. Includes all support chips and manual, bul does not 
include EROMs. 


ACTIVE TERMINATOR BOARD $34.50 kit 


Plugs into апу S-100 motherboard (although ours don't need It} to reduce ring- 
ing, crosstalk, noise. and other buss-related problems. 


S-100 MEMORY MANAGER BOARD 
$59 kit, $85 assm, $100 CSC 


Now you can add bank select and extended addressing to older S-100 
machines like the Altair, IMSAI, Sol, Polymorphic, etc. Either use this board 
with our new extended addressing boards, or retrofit our high density 
Econorams (the ones with phantom or extra qualifier lines) for use with the 
Memory Manager to gel up io V» a megabyte of memory space for your com- 
puler 


25 "Interfacer" S-100 ГО Board 
$189 unkit, $249 assm, $324 CSC 


Dual 85-232 ports with lull handshake, EIA232C line drivers and receivers 
(1488, 1489) along with current loop (20 mA) and TTL signals on both ports. On- 
board crystal controlled timebase with independently selectable Baud rate 
generators for each port (up to 19.2 KBaud). Hardware UARTs. 


ЗР PLUS S "Interfacer ІР S-100 ИО Board 
$189 unkit, $249 авт, $324 CSC 


Incorporaies 1 channel of serial I/O (with all the features of a port from tha 25 
"Interlacer''), along with 3 full duplex parallel ports. The parallel section uses 
(ӨТТІ. octat latches for latched input and output data with 24 mA drive current, 
attentionfenable/and strobe bits for each parallel port (with selectable polarity], 
Intarrupis for each input port, and separate 25 pin connectors with power for 
each channe! along with a status port for interrupt mask and port status. 


rom 8098000 


ELECTRONICS 


SEND FOR OUR 
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should be of general use to other 
businesses and individuals needing a 
similar facility. 

A sample series of executions of the 
program appears in this article. The 
program provides prompts for the 
user after the file has been establish- 
ed. The user must enter NEW to 
establish the file. The ability to enter 
messages, message types, and starting 
dates should provide sufficient flex- 
ibility for virtually any simple ap- 
plication. 


Program Details 

The program in listing 1 was writ- 
ten using а SwTPC 6800 running the 
MSI 14K Disk BASIC interpreter 
level 1.3. The hardware includes 
32 K bytes of main memory, one 
MSI floppy disk drive, and one low- 
speed (thirty character per second) 
printing terminal. The interpreter and 
this program require about 24 K 
bytes of memory. Since it uses ran- 
dom access techniques, adapting the 
program to a cassette tape system 
would be difficult. Implementing it 
on another disk system or on a 
timesharing system should not be dif- 
ficult. 

A flowchart of the major portion of 
the system appears as figure 1. 


Initialization 

Line 200 of listing 1 sets the string 
length to 68 bytes. For those with 
SwTPC 8 К BASIC, this statement 
may be replaced with POKE (62, 68). 
Line 300 sets up the output routine to 
print numeric values with a floating, 
not fixed, decimal point. Line 400 
causes the output routine to ignore 
right margin considerations on out- 
put. 

Line 600 allocates an area of 255 
variables to point to those records 
that have been deleted and may be 
reused. Line 1100 causes the com- 
puter to wait until the clerk indicates 
that the proper disk has been 
mounted, since the data disk is kept 
apart from the program disk. Line 
1150 checks for the entry of the word 
NEW, which indicates that the data 
file does not yet exist and is to be con- 
structed. 

Line 1200 opens the data file in 
update mode; the MSI BASIC 
interpreter allows opening data files 
in Input, Output and Update modes. 
Line 1300 defines the format of the 
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Listing 1 continued: 


CO слата 


ELEY 
5120 
codd 
Lcid 


IRET " FOLLOWED BY CERO" 
IF HESuDOCcDIHTéO? GOTO zz 
IF GOAL GOTO 2226 

IF 041 GOTO 2598 

IF C-1 GOTO 22 

SET #10=0 

GET #19 
үй 8151 LOT 
IF 32545 H5-hRS-1 
Ae messe 


ім 


e 
аз) 


Г 


2320 


d БЕКЕТТЕ #10 


PEINT " ^ DELETED" 

RITO 2:28 

[NFIJT "ENTER ТҮРЕ FOR МЕН M 
IF ABS MAIDS iNT MLO GOTO : 25555 
TF Біз GoTo 309883 

IF Мілін GOTO Зе 


wer 
nm 


SAGE «O-OUIT,SS-HELP.".nM3 


FEINT 

3 PRINT ” TYPES ARE AS FOLLOWS " 
PRINT " 1ЕЗЕЕС НР ИО DATE СА ү" 
ЕБІМТ к 2тЕЕК 94 

BEINT " SB INWEERLY" 

PRINT " Чч-фМИМТНІ Ун 
3 PRINT Ид 5-8 МОНЫ" 

з РЕ НТ " S-CUAFPTERL': 
PRInT " 7=5ЕМІ ANNUALLY” 
PRINT = SeHHNLORMRLL м” 
PEINT " Э-ЕУЕНУ м DASS” 
FRIHT 

3 GOTO 26568 


INPUT "ENTER CATE FOR МЕН MESS 

1e MIDI mnm2203 

IF Macr I HTM? бата 

DJS INTA МЕ 189098. 

Cesti? -E КЗ 

SZINT: DS," 1602 

Da-D6S-D9*1845 

IF mEZ.D4-33521i11 GOTO 

ds meESKrpS-5 2:79 GOTO 2546 
REZ«D6-15»215 GOT ла 

Input "ENTER MESSAGE" ree 

IF ЩЕНОК BOG sae 

ктк 

.F METAS GOT zie 

Sd ККИ” 

IF FULL STO 2298 

IF Pru FLAL 

Ri-HHi-1 

АР = 

Іс i-e AL GoTo 


ie 


AGE ММО", М 


сдав 


2095 


Zug 


ЗАМ PHIz-8ui-ÓOUÓÜU МғҰтМЫТ 
fid Fei 
LN nti DITI adoOG,z430, 
нот Қы 
сото АЙЕ 


NICULS 
gis азаю 
>=) 
СОТО ағын 
ңаәт2 
арта апан 
hid 
ота 
ты а-ы 


S329, 2558, 26598, 36409, 36580, 2720, 3756 


qua 


GOTO a5 
INPUT “ENTER NUMBER OF ОНУ”, М> 
IF HES.NIOCCINTC«NZ? GOTO i766 


IF ABSONS Suu 07439 БОТО 3760 
GITO 4500 

REWRITE #18 

GOTO 2668 


IF triacs RETURN 
I= INT UNS 71009097 
к=. -[ +16350 
= ИТЕК 
kak -Je100 

ГЕ 141990 [= ed 

ЇР mi22 GOTO Е 

GYE Poe 
CeOene 

505065 7208 
MSS а lD-i1200»*109-J»*1£534k 

IF ЗЕЯ LAT 6126 

FETURH 

lf иї= GOTO 6145 
J=JI+nz 

IF І<132 GOTO 6409 
J-J -12 
Т=Е+1 

GOTO 6206 
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Why Should I Help A 


| 
Lu 


Hospital Іп Memphis? 


Because St. Jude Children's Research Hospital offers hope 
to stricken children wherever they may be. 


1. St. Jude Children's Research Hospital is the 
only institution dedicated solely to conquering 
catastrophic diseases of childhood. 

2. Since opening in 1962, St. Jude Children’s 
Research Hospital has brought hope in some oí 
these diseases where previously попе existed. 

3. St. Jude Children’s Research Hospital’s im- 
pressive studies of infantile malnutrition have be- 
come the basis for government programs to feed 


poverty-level  childicn. 

4. Treatment proceduics developed by St. Jude 
Children’s Research Hospital are freely dissemi- 
nated 10 doctois and hospitals all over the world and 
have been incorputated into the standard pedi- 
atric literature. 

5. St. Jude Childien’s Research Hospital de- 
pends оп public contributions to continue its life- 
saving work. 


St. Jude Children's Research Hospital is unique. Under onc 100í, its basic and clinical doctors and scientists look 
for the answers that will save children in every community icgardless of race, creed or religion. Children admitted to 
its research programs receive total medical care at no cost. Sorne live and some dic, but from these patients comes 
the knowledge that may some day eliminate these dreadful diseases, giving hope to now hopeless children every- 


where. 


Why Help? 


Why should you help? Because St. Jude Children's Research Hospital knows no boundaries. Its impact 


is everywhere. Because you care. 


die 


bs 


Danny Thomas, Founder 


Ҹ ST JUDE CHILDREN'S 
_ RESEARCH HOSPITAL 
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64560 INPUT “ENTER МЕМ TO CLEAR DISK",2f data file beris ond à table Е 
6156 IF Z$ NEN" БЕТІ і і і -byte recor 
6500 ÖPEN #16, "TICKLRX® FOR GUTFUT _ Since this defines th Y Sd k (GSI 
== FIELO %160,Міс2,М82-2,М3-б6,М4т-ы,МҰ%т5З 2 and each sector on the 15 

6540 INPUT “ENTER NUMBER ОҒ MESSAGES TO ВЕ HELD IN FILE". К 110) is 256 bytes in length, there will 
532% IF E lO Kos 128 5? лл be three records per sector 

5568 = Е 

570 K= (Ke20/2) 3 | 

e MAL Но" Ni-1-N4-K:PHT"TICKLER MESSAGE SYSTEM" Lines 1400 through 1480 check the 
6500 PUT #10 first record in the data file. If the 
ese FUB Тес TO message text is not TICKLER, the 
с MERIT. program assumes that the disk is not 
6655 CLOSE #19 valid and asks the clerk if the he 
ЕГО RETURN . | cL an 
габ REM ASTRONOMICAL От CD) FROM VERE (I), MONTH. I), DRVCKO should be aei Lines ae 
2620 T2 IUT. 514 82 TTL) s 1600 retrieve the current an ara 
734% (51451 М : CE EG . 

7650 Тізіпте<167%С1-2-Тізіссогі2) | imum end of file pointers from the 
7408 Dak -22075+Tz+T2-T4 

7128 RETURN NM 

7280 REM VERRCID,MONTHCIO,DRVCK? FROM ASTRONOMICAL DEAD? Control Options 

7220 1=0+68569 | 

SEXO  NeINTCC4*L)/146097) Lines 1620 through 1680 request 
o M ын ы ы ыды print-control for the current execu- 
7300 Iz INT: C 40GG L912) 714616013 tion of the program. Options are ex- 
олан E E plained in table 2. Lines 1700 through 
9260 Әшінте<20ң.272442) 1900 obtain the current date from the 
520 фа А РЕ а clerk and validate it. Line 1940 checks 
1425 Bis 2 ie "T for run option of N (no printing) and, 
2440 І=300%+5 elt "E Жер : ; 

7450 RETURN if it is N, skips the checking of the 
ae ges "FILE FULL GF MESSAGES МОМ" current messages. 

8943 

$0090 SET #1б=1. i 
Ааа Message Display 

$200 PEWRITE #28 Lines 2000 through 2300 succes- 
2480 CLOSE #19 sively check every message in the file. 
ЭЗ INPUT "INSEKT РЕОПЕЯМ DISK ANC HIT RETURN", 2% "E ry | 
$539 END : ` ` Line 2020 reads the next record in the 


HE MM-103 DATA MODE. 
AND COMMUNICATIONS ADAPTER 


5.100 bus compatible | 


222 FCC APPROVED HIGH QUALITY 


Both the modem and telephone system interface are | -50 dBm sensitivity. Auto answer. Auto originate. Auto 
FCC approved, accomplishing all the required protective dialer with computer-controlled dial rate. 61 to 300 baud 
functions with a miniaturized, proprietary protective (anywhere over the long-distance telephone network), 


coupler. rate selection under computer control. Flexible, soft- 
WARRANTY 


ware-controlied, maskable interrupt system. 
One year limited warranty. Ten-day unconditional 


ASSEMBLED & TESTED 
return privilege. Minima! cost, 24-hour exchange policy 
for units not in warranty. 
LOW PRICE— $359 95... For Modem рік shipping == (жығы 


AND Coupler & handling — 


Call for further information: 
VOICE: (703) 750-3727 
MODEM: (703) 750-0930 (300 baud) 


Write for brochure: 
First Lincolnia Bldg., Suite B1 
4810 Beauregard St. 

Alexandria, Va. 22312 
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BUILDING BLOCKS 


OF THE FUTURE 


a 49/3 EE АЛЬ. 


Тракаврево 


VIDEO 
CONTROLLER 
Memory mapped 80 x 24 
with dual character sets 
(programmable!) user rom 
space and HARDWARE 
SCROLLING. Firmware 
available. 


$349 assembled 


THE CONDUCTOR" 
A versatile dual density 
floppy disk controller. 
Backed up with dual den- 
sity CP/M™ ($450) and 
available NOW!!! 


$325 assembled 


DISK SYSTEMS 

All the hardware you need 
for a COMPLETE floppy disk 
system. PLUS—FREE 
Osborne Accounting 
software. Just add CP/M 
and a computer 

Single disk $1095— 

Dual 1649 


All DATASPEED products are fully 
assembled and tested and warranted. enna Vw 
SAN FRANCISCO 
е СА. 94131 
(415) 282-5616 
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START 
INITIALIZATION 


IDENTIFY PROGRAM 
AND ASK CLERK TO 
MOUNT DATA DISK 


a=. 


INITIALIZE 
FILE ОМ 
NEW DISK 


OPEN FILE AND 
ESTABLISH 
RECORD FIELDS 


READ FIRST RECORD 
IN DATA FILE 
(HEADER RECORD) 


ss ine a eee CLEAR 
MESSAGE = a 
"T R” 
ыйда. NEW DISK 


pe 
Г FIRST RECORD | 
1 
ea Эл меннен ES 
YES 
SET FILE 


LENGTH PARAMETERS 


REQUEST 
RUN OPTIONS 


Mg" тая "ұн nun 
t * 5 
AND VALIDATE 


REQUEST RUN DATE 
AND VALIDATE 


| RUN OPTION WLS YES / DELETES 
LENTERED — 1 
NO 
NEXT - REC 
REPE gm = 
| CURRENT RECORD І YES 
| INDEX GREATER — I- — DELETES 
THAN LAST 
lcu dad. ЖҮЙЙ 
NO 


Figure 1: Flowchart of a portion of the Tickler program that initializes disk files, selects options, prints messages, and computes new 


(А) 


time intervals for the next activation of periodic messages. 


Variable 
№ 


Description External Length 
Message type bytes 
Days 3 bytes 
Message date 6 bytes 
Date of last update 6 bytes 
Message text 68 bytes 


Table 1: Format of the data file record for opening data. 
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READ NEXT 
DISK RECORD 
г = YES 
RECORD i 
| — DELETEO E xo НЕКЕ 
NO 
| RUN OPTION "A" = YES /PRINT-ALL 
p ENTERED |, 
NO 
pecia e en 
j MESSAGE DATE ҮЕ5 
| GREATER THAN |-- BERT д 
RUN DATE 
pac ғы ЕКЕН ИГ 
но 
agre = = == | ==} 
RUN OPTION "у YES 
От ЕЕ NO - PRINT 
| o ám amd 
NO 


PRINT-ALL 


| 
алшы anne 


NO - PRINT 


| RECORD MARKED | 
| DELETED __ ___, 


Түре 
Митегіс 
Митегіс 
Numeric 
Numeric 
Character 


[RUN OPTION "A" t 


к= 


PRINT HEADING 
(FIRST TIME ONLY) 


THEN PRINT MESSAGE 


D YES ('uexT-REc 
NO 


COMPUTE NEXT 
ACTIVATION DATE... 


IF ONE-TIME - ONLY, 
MARK DELETED 


UPDATE CURRENT 
DISK RECORD 


e YES 
NO 


ADD RECORD INDEX 
TO LIST OF DELETED 
RECORDS 


— 


МЕХТ- ВЕС 


Description 
Selectively print and update 
messages 
List all messages without up- 
dating dates 
Only enter messages 
Update message dates without 
listing 


Option 
8 


> 


cz 


Table 2: Options for updating messages. 


aaia- ere ғу 


BITS gives you Access to Tools 


Tools are only as useful as the 
user’s Skills. 2 


Sharpen your 


пе ист 


computing skills with 
the latest 


from BITS. \ 


BEGINNER'S MANUAL FOR THE UCSD PASCAL SYSTEM 
by Kenneth L. Bowles 

ОНеге from the originator of UCSD PASCAL is a system orienta- 
tion guide and reference manual. It explains the use of the screen 
editor, file manager, and compiler with quizzes for PASCAL self 
study and guides to use of disk files and libraries of specialized 
routines. Appendices with specific instructions for the Apple il, 
TRS-80, and Тегак 8510A implementations are included. (If 
you're just learning PASCAL, the book Microcomputer Problem 
Solving Using PASCAL by Bowles is recommended as а compan- 
ion text.| This book will have you running your PASCAL programs 

quickly, even if you have no computer experience. 229pp. 
#249 $11.95 


280 SOFTWARE GOURMET GUIDE & COOKBOOK 
by Nat Wadsworth 
ПЕғот Scelbi Publications we have an appetizing and long 
awaited addition to their Gourmet Guide series. They’ ve served up 
the 280 instruction set with a buffet of useful assembly language 
routines par excellence! Тһе menu: The 780 instruction set, Utili- 
ty routines, Stack operations, Input/output processing, Conver- 
sion routines, Search and sort routines, Decimal arithmetic 
routines, Floating point routines, Space capture, and Creative pro- 
gramming concepts. 322pp. #250 $14.95 


NUMBERS IN THEORY AND PRACTICE 
Blaise W. Liffick, editor 
LlThis reference, Volume 3 in BYTE Books ТМ Programming 
Techniques series, is a mix of reprints of articles from BYTE 
Magazine and much new material. In an effort to equip the 
microcomputer user with a background in numbers and computa- 
tional methods, it covers the number system, floating point 
numbers, numerica! methods, random number generators, and the 
math behind computer graphics. Of value to both the novice and 


the experienced microcomputer programmer. 184рр. 
#246 $8.95 


THE $-100 & OTHER MICRO BUSES 
by Elmer C. Poe and James C. Goodwin 
[]This book is about microcomputer buses; the hardware paths 
through which the microcomputer's processor communicates 
with present and future system components. A general discussion 
of bus structure is followed by chapters on 11 of the most widely 
used bus systems, including the 5-100, TRS-80, Apple Il, Pet, 
and Kim buses. Also included are chapters on bus to bus interfac- 


ing. А valuable collection of microcomputer data. 144pp. 
#247 55,95 


BITS PROGRAMMER PAD” 


Improve your assem a language programming skills with BITS 
PROGRAMMER PADSTM, Available for the 2-80 8080A, 6502, 
6800 or 1862 microprocessors. Punched for 3-ring notebooks, 
and printed on both sides {pictured above). 50 page pads, only 
52,50 each. (Shipping and handling: USA- 75“ for 1 pad, $1.25 
for 2 or more; Foreign- $1 per pad to a max. charge of $4.) 


1B010 
BITS ; inc Books to erase the impossible 


masier charge 


25 Route 101 West, РО Вох 498, Peterborough, NH 05458, Messe 


Mansi фе» 
for 41 
L] j “ 


| са» 
microcomputer books Xx ae 


BEST OF INTERFACE AGE: VOLUME I 
SOFTWARE IN BASIC 
Edited by Carl D. Warren 
ПТһе first volume of this new series contains classic software; 
four microcomputer versions of BASIC: Lawrence Livermore 
Labs ‘8080 BASIC, Dr. Wang's Palo Ако Tiny BASIC 18080), Na- 
tional's Tiny BASIC for SC/MP, and Robert Uiterwyk's 6800 АҚ 
BASIC. Each includes full assembly language listing and guides to 
aid in implementing and using the interpreters. More to come. 
314pp. #248 $12.95 


6502 ASSEMBLY LANGUAGE PROGRAMMING 
by Lance A. Leventhal 
І 16502 programmers Osborne and Associates have included the 
6502 in their Assembly Language Programming series! They 
thoroughly cover the 6502 instruction set and Include assembler 
conventions, code conversions, arithmetic problams, and program 
design, debugging, testing, and documentation. Over BO program 
examples are included, the 6520 PiA and 6522 VIA are covered, 
and the 6502 interface system is explained. Comprehensive 
coverage! 606pp. #226 $12.95 


MICROCOMPUTER PROBLEM SOLVING USING PASCAL 
by Kenneth L. Bowles 
L] This book is designed both for introductory courses in computer 
problem solving at the freshman and sophomore college level, and 
for individual self-study. Graphics are stressed in this version of 
the book. А complete single-user software system based on 
PASCAL has been developed at the University of Califarnia at San 
Diego, where the author is a professor in the Department of Ap- 
plied Physics and Information Science. This system embodies ex- 
tensions to the standard PASCAL which include the necessary 
functions and procedures for handling graphics and strings. 
563pp. #077 $9.80 


BASIC BASIC, 2nd EDITION 
by James S. Coan 
[iBasic BASIC gives you step-by-step instructions for using a ter- 
minal, writing programs, using loops and lists, solving 
mathematica! problems, understanding matrices and more. The 
book contains a wealth of illustrations and example programs, and 
is suitable for beginners on many different jevels. It makes a fine 


reference for the experienced programmer, 100. 256pp. 
#014 $8.95 


POSTAL CHARGES 
U.8.- $.75/book to a maximum of $3.00; Forsign- $1.00/book to а maximum of 
$4.00 (surface rate}: UPS (U.S. onty)- $1.75 151 book, 5.75 gach additianal book tà à 
maximum of $4.00; Foreign Air Mell- $7.00/bock. 


DIAL YOUR BANK CARD ORDERS 
TOLL FREE 800-258- 5477 = 


REQUEST 
RECORD INDEX 


TO BE DELETED 
(OR ZERO TO STOP) 


5 
! REQUESTED ! 
INDEX EQUAL 

ZERO 


NO 
------------ = 
| INDEX WITHIN | NO 
| 
| FILE INDEX тй 
RANGE 
| As Ems cu e ай 


READ REQUESTED 
RECORD 


[ RECOR D. ALREADY |_ " 
p БЕРЕЛЕР, 22221 


ADD RECORD INDEX 
TO LIST OF 
DELETED RECORDS 


UPDATE CURRENT 
DISK RECORD 


(b) 


REQUEST NEW 
MESSAGE TYPE 
{OR ZERO TO STOP) 


г ТҮРЕ OUT Е 
OF RANGE 


LAST- TIME 


PRINT POSSIBLE 
MESSAGE TYPES 


REQUEST AND 
VALIDATE MESSAGE 
START DATE 


REQUEST AND 
VALIDATE MESSAGE 
TEXT 


COMPLETE 
PARAMETERS FOR 
CURRENT MESSAGE 


ALLOCATE A RECORD 
INDEX FOR CURRENT 
NEW RECORD FROM 
DELETED LIST OR 
AT END OF FILE 


READ AND UPDATE 
DISK RECORD 


Figure 2: Flowchart of (2a) the routine that deletes messages and (2b) the routine that adds messages to the file. 


file. Lines 2060 through 2090 check 
the print-control option and current 
date to determine if a given message is 
to be listed. Lines 2100 and 2120 print 
a heading before the first message. 
Lines 2145 through 2156 reduce the 
number of trailing blanks to be 
printed. 

Line 2160 formats and prints the 
current message, along with entry 
number and type, expiration date, 
and date of last update. Line 2180 
checks the print-control option for A 
(print all), and if it is А, bypasses up- 
dating the message date. Lines 2190 
through 2220 update the message date 
and type, as required, on disk. Lines 
2240 through 2280 add deleted record 
numbers to a table for later reuse. 


Message Deletion 

Lines 2320 through 2580 allow the 
clerk to delete additional lines from 
the file and add any deleted record 
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numbers to the table described above. 
Deleted lines are recognized by hav- 
ing a message type of zero, Figure 2a 
shows the deletion procedure. 


Entering New Messages 

The message addition procedure is 
shown is figure 2b. 

Lines 2600 through 4020 allow the 
clerk to enter new messages into the 
file. Line 2600 requests that a message 
type be entered. Line 2620 ensures 
that an integer value was keyed. Line 
2640 checks this value for zero and, if 
it is zero, prepares to exit the pro- 
gram. Line 2660 checks this value for 
validity and, if it is not valid, causes 
the information on lines 2700 through 
2920 to be printed. These lines iden- 
tify the message types, shown in table 
3, 

Line 3020 returns to request that a 
new message type be entered for an 
invalid type entry. Lines 3040 


through 3220 request that a date be 
entered to be used as an initial 
message date. Lines 3240 through 
3260 request the clerk to enter the 
message text and ensure that 
something was entered. 

Lines 3280 through 3390 attempt to 
allocate a record number for the new 
entry from those just deleted or at the 


={ 


CANOMAwWN= OG 
e 


Description 
Deleted 
Specific date oniy 
Weekly 
Biweekly 
Monthly 
Bimonthly 
Quarterly 
Semi-annually 
Annually 
Every N days 


Table 3: Message types available in the 
Tickler system. These values are con- 
tained іп the МІ and МІ variables in the 
BASIC program. 


MEAS VOLE SYSTEMS 
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ымш. 
Model DMB-6400 Series dynamic 64k byte RAMS incorporate the 
features which are standard in the DM-6400 Series and adds 


bank select for multi-user-timesharing applications. 


@ ALPHA MICRO, CROMEMCO, ® Four (4) 16k byte, functionally 
and NORTH STAR output port independent memory banks. 


bank select. | ө Eight (8) 64k byte banks of mem- 
e Memory bank size сап be incre- ory per output port for expan- 


mented to 64k bytes in 16k | 
increments. sion to 512k bytes for each 
output port. 


Model DM-6400 Series dynamic 64k memory boards feature IEEE 
S-100 compatible timing and on board transparent refresh. 


€ Memory selectable and deselec- e 25 MHz on board crystal oscillator 
table in 4k byte increments. for independent timing. 


DMB-6400 and DM-6400 Common Features: 


e 4 MHz 780 operation with no wait € Low power- 8 watts maximum. 
states. ө Reliable, expandable memories. 
Ө Tested and burned-in. 


ONE YEAR GUARANTEE 


THE FOLLOWING PRODUCTS ARE AVAILABLE 


D DMB-6400/64K RAM П DMB-3200/32K RAM О DM-6400/64K RAM L] DM-3200/32K RAM 
О DMB-4800/48K RAM О DM-4800/48K RAM 


ATTRACTIVELY DISCOUNTED OEM AND DEALER QUANTITY PRICES AVAILABLE 


U.K. & EUROPEAN REPRESENTATIVE: 
ABACUS COMPUTERS LTD MEASUREMENT 
LONDON, WIM 720 UK. systems &. controls 


TEL: 01-580/8841 TELEX: 881-3088 


AUSTRALIAN REPRESENTATIVE: incorporated 
COMPUTERLAND ОҒ MELBOURNE 
БАБ COLLINT STREET 867 North Main Street е Orange, CA 92668 


кезен i c Telephone: 714/633-4460 
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end of the current file. Lines 3400 
through 3450 read the data at the 
allocated record number and overlay 
the record with more current data. 
Lines 3460 through 3820 continue this 
process by filling in parameters 
depending upon message type. Lines 
3760 through 3800 request and 
validate the number of days for 
message type 9 (repeat every N days). 
Line 4000 updates the record on disk. 
Line 4020 returns to request addi- 
tional message entries. 


Message Repetition 

Lines 6000 through 6400 compute 
the next message activation date for a 
message whose current-activation in- 
terval has elapsed. It does this using 
the message type and old expiration 
date. If the newly computed message 
date is still earlier in time than the 
current date, the new message date 
becomes the old date, and the new 
message date is recomputed. 


Data File Initialization 

Lines 6460 through 6700 prepare a 
new-disk data file for use by the pro- 
gram. Lines 6460 and 6480 validate 
the format request. Lines 6500 and 


6520 open the file for output, creating 
a new file, and provide the format of 
each record, as described earlier. 
Lines 6540 through 6570 request and 
validate the maximum number of 
records to be placed into the data file. 
Lines 6580 through 6660 format the 
records in the file. Line 6680 closes 
the file to complete the last sector and 
directory entry. 

This disk-clearing subroutine is 
shown in flowchart form as figure 3. 


Date Conversion 

Lines 7000 through 7460 provide 
Gregorian date to Julian day number 
(ав used by astronomers, a system 
that counts consecutive days since 
January 1, 4713 BC) conversions to 
help facilitate the process of recom- 
puting the message activation date for 
message types 1, 2, 3, and 9. To 
calculate the Gregorian date N days 
from another, the following steps are 
performed: 


1. Convert Gregorian date to Julian 
day number. 

2. Add N to Julian day number. 

3. Convert Julian day number to 
Gregorian date. 


gui ШИНИТЕ 


MISK DRIVES 

40 tracks, with pawar 

supply & case and cable 
VERBATIM DISKETTES $9.00 
DYSAN DISKETTES $4.60 


We also carry APPLE, SORCERER, PET, SD SALES products. WE WILL NOT BE UNDERSOLO. 


TRS-80 SOFTWARE 
UTILITIES 


ANDRDID М , , $1400 NMEWDOS«* 


TRS-80° PERIPHERALS 


16k MEMORY KITS 

for TRS-B0, APPLE, SORCERER CENTRONICS, INTREGAL 

wijumpers and instructions 
ONE YEAR GUARAMNTEEIJ!! 


TRS-80 computers in stock!t 


PRINTERS fram 
DATA. NEC SPINWRITER, 


TEXAS INSTRUMENTS. 
ALL AT GREAT SAVINGS! 


BUSINESS 
. $99.00 GL, АЯ, AP, PAYROLL INTERAC. 


REQUEST VALIDATION 
OF DISK 
CLEAR REQUEST 


VALIDATION 
RECEIVED 
? 


OPEN FILE AND 
ESTABLISH RECORD 
FIELOS 


REQUEST AND 
VALIDATE MAXIMUM 

NUMBER OF MESSAGES 
IN FILE 


INITIALIZE HEADER 
AND DATA RECORDS 
IN FILE 


CLOSE DATA FILE 
TO COMPLETE LAST 
SECTOR AND 
DIRECTORY 


RETURN 


Figure 3; Flowchart of the subroutine that 
initializes a new disk file. 


LAST -TIME 
READ AND UPDATE 
HEADER RECORD 


CLOSE DATA FILE 


nim robots that wink and respond. 
Excelen! graphics and sound. 
STAR TREK ІШ. £14.00 
Travel through the galaxy on the 
Enterprise вой destroy ldlingons. 


Enhanced OOS. Contains 
improvements over. TRSDOS, 7 
useful utdities built м. For 40 
mack use also. 

NEWDOS Е 548.00 
Same as above without utilities. 


TIVE $356. reports include 
опред invoices, openiclosed 
accounts, ageing. Тим balance, 
income statement, balance sheet. 
Handlas 200 accounts, 1750 
transactions. 


TO COMPLETE LAST 
SECTOR AND 
DIRECTORY 


ASK CLERK TO MOUNT 
PROGRAM DISK 


Tha above list is just a brief summary of some of ош most popular software. We have а large selection of other 
zoltware for many uses and for many computers. Documentation for any of cur programs is available on re- 
quest. Н you have any questions, please call. We would hke lo hear from you. 
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* TRS-80 is a Registered Trademark of Tandy Corp. 


AIR RAID $14.00 SYSTEM INTEGRATION TEST Stand alone of each $95 
Real uma shooting gallery. 225% 22...... 928.00 INVENTORY it $99.00 
SARGON:CHESS . 419.00 tests memory, disk drives, and activity listing, complete ksting, 
Best chass for TRS.80 ишш... 589.00 selected listing, manimum quantity 
LIBRARY 100 .. 449.00 MICROSOFT FORTRAN$325.00 search, 1000 items per disk 
100 gamas, utilities, and business СРМ $150.00 ALL ABOVE PROGRAMS 
programs in ong package. таа $14.00 BY 5856 
Great valua! ‚ $1700 ELECTRIC PENCIL $99.00 
ADVENTURE $14.00 62 un am 349.00 by Michael Shrayer 

disk $24.95 FORTH by MMS .., $65.00 disk .. ‚ $150.00 

GSF by ЯАСЕТ . $24.00 BEST word processor for the 
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Circle 103 on inquiry card. 


Figure 4: Flowchart of the routine that ter- 
nminates execution of the Tickler system in 
an orderly manner. 


Exit Procedures 

A flowchart of the exit operations 
is shown as figure 4. 

Lines 9000 through 9300 update the 
first record in the file, which contains 


А BUSINESS PROPOSITION 


from 
INTERTEC DATA SYSTEMS 


Dear Computer Enthusiast: 


As a result of the phenomenal growth our company has 
experienced during the past year, there are now many 
excellent oppartunities in our national dealership program. 
And as a result of this expansion in our dealership network, 
there are new employment opportunities in the marketing 
and technical divisions of our company. We'd like to talk 
about these opportunities for just a minute. 


Ош two major products, the {nterTube I! Video 
Terminal and the SuperBrain Video Computer are, to say 
the least, an overwhelming success. This widespread 
acceptance and demand for our products naturally requires 
the establishment and maintenance of a comprehensive 
dealer/service network. Мапу retailers and other 
microcomputer resellers have already joined our team. They 
are now realizing the true advantages our unsurpassed 
price/performance products can give them. How about 
you? isn't it time you breathed a little new life into your 
operation? Dealership and OEM contracts are now being 
established in many areas. Call us today and discuss your 
requirements. You'll find us to be quite responsive. 


Of course, our ability to successfully penetrate and 
maintain our position in this ever-increasingly competitive 
marketplace is due to the support of our many marketing, 
technical and service personnel. As our marketshare 
increases, so does our requirement for qualified personnel. 
We are presently recruiting marketing representatives to 
work closely with our dealers in the field. А 
sales/management background іп this industry would 
qualify you for consideration for one of these positions. 
Also, we are in search of technical personnel to assist us 
here in South Carolina in supporting the varied applications 
our customers have for our products. At present, we are 
recruiting Basic, Fortran and Assembly language pro- 
grammers as well as lab and production technicians. 


Whatever your interests тау Бе, dealership ог 
employment, we urge you to carefully consider the 
advantages of association with our company. Pause for just 
a moment and give us a call at 803/798-9100. And if you 
don't believe us, ask the industry experts. They will tell you 
we're on the way to the top! So, why not join us now and 
enjoy the ride. 


Best Regards, 


The Marketing Department 
INTERTEC DATA SYSTEMS CORPORATION 


Circle 104 on inquiry card. 


Dear Intertec, 


Yes, I’m interested! Please call me with more 
information about the opportunities I’ve checked below. 


О Dealership Programs 

О OEM Arrangements 

LJ Marketing positions presently available in my area. 
O Technical Support positions available at the factory 
(1 Other (specify) 


If you're interested in dealership or OEM arrangements, 


please send us some detailed information on the nature of 
your present business including: 1) type of business; 2) 
length of time in business; 3) number of employees in sales, 
service and administrative positions; 4) products presently 
represented and/or manufactured, and 5) your application 
for our products. 


If you're interested in employment, whether it be in a field 
marketing position or a technical factory position, please 
enclose a resume detailing your experience and salary 
requirements. 


Don't delay! Give us your name and address below and 
return this advertisement to: 


INTESTEC DATA SYSTEMS 
The Marketing Department 
J [ш 2300 Broad River Road 
ә Columbia, South Carolina 29210 


If you're in a big hurry to reap the benefits of association 
with Intertec, skip the form and call us direct at 
803-798-9100. Just ask for someone in the Marketing 
Department. 


Your name 
Company 

Street 

City, State & Zip 


Telephone ( ) 
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Listing 2: A sample series of executions of the Tickler program. 


ati M3l READY 
= LER MESSSGE SVSTEM #РЫМ 
Е СЕТ ОЯТА а ано HIT RETURN? 


SELECT IY E, AALL. NERONE, UZUPDATE ONLY’ ^ p 
enter CURRENT Т DATE EPMD * PIB? 
ENTER ENTRY HUMEEFZ TO BE DELETED. FütLLUHED BY 2ERC EB 
ENTER ТҮРЕ FOP NEM MESSAGE CO-GUIT,3-HELP»" ЭЭ 


TICKLER MESSAGE SYSTEM 
INSERT OATA DISK AND HIT RETURN? 
ENTER PRINT CONTROL AS FOLLOWS: 
S=SELECTIVE, A=ALL.N=NONE,U=UPDATE ONLY ? 5 
ENTER CURRENT DATE cYYMMDDOY гэр 


TVPES ARE Я= FOLLOWS: Poe | "T 
4=5PECIF iC DATE ONLY ЕНТР, ТҮРЕ DATE  УРЬЯТ MESSAGE 
D=pEER LY 
SSE LHEEELY 2 2 тәйріз озасмә -MESSAGE 4 
12MÜNMTHL'V Я т май  Cogl3 -MESSAGE 2 
‘S=BINONTHLY 4 4 ?эйійі Paes “MESSAGE 2 
ce-OJHPTERLY 5 = отәрсіз Peas “MESSAGE 4 
?-3EnL “ANNUALLY a 3 agaga тэдэ -MESHOE & 
з=нч 


S=EVERY н DAYS 


ЕҢТЕР ТҮРЕ БОР МЕн MESSAGE '"B-6UIT.32-HELF»? 2 
ЕЗТЕР DATE БОР МЕМ MESSADE СУУММЫр,> 2911219 э 
ЕЗТЕР МЕЗІӘСЕ” MESSAGE 1 

Е ТЕР ТҮРЕ ЕОР МЕМ MESSHGE COoó-O00U0IT,33-HELP2? 
ЕНТЕР CATE COR РЕН MESSAGE СМС? УЗИ 
ENTEP MESSAGE MESSAGE 2 

ЕНТЕР Cof СОР НЕН MESSAGE Сө= Т Ээ=нЕШР›;? 4 
ЕНТЕР Aie ОР ЧЕН MESSAGE бҰУММрО>»> TOOTEL 
ЕНГЕР MESSAGE ПЕЗЗАСЕ $ 

ENTER ТУРЕ FOr НЕМ MESSAGE (й-ПМІТ "S-HELP»* 5 
ЕНЗТЕР DATE БОР Мен MESSAGE CVVNSNDD^? 39602715 
EXTER МЕШЕТНИСЕ? MESSAGE 4 


(st 


мі READ? 
PPh 
ЛЕ; 


ТЕРТ РРООРАМ 


EuTEF ENTRY NUMBERS 
DELETED 
ЕНТЕР ENTRY numbers 
ЕЧТЕР ТҮРЕ FOR НЕН MESSAGE cS=RUIT.SSSHELPO? б 
Cisr АНС HIT RETURN? 


TO ВЕ СЕСЕТЕО 
TO ВЕ DELETES. 


NESSHMGE sYtsTEm 
INDSEST CATA Dis AND HIT PETURIN? 
ENTES РӘСЫТ CONTROL AD FOLLOWS 


FULLOWED Бу ZERO? Э 
FULLEHED B 2ЕРОО & 


ЕНТЕР ТҮРЕ SOP NEM MESSAGE (U-QUIT, *-HELP?? 6 ENTES CUPPENT ОБЕ 720501 ады 
aie ҮР " | = ПЕ =u 2.22 2 : ео à МГИ 2 
ENTE? GATE FUR NEM MESSAGE + 2ұмМСОЭ> 7907205 М bon PON ы 

ЕНТЕР SESSMGE > MESSAGE 5 
ENTE? TYPE FUP ЧЕН MESSAGE 'OsOUlT, жЭ=нЕ Р)” Т 

ШТЕР OR he MEM MES SHUE (veNODO Pad Е 
екешне аас Ай кырыз а аа ENTRY ТҮРЕ DATE — UPDATE MESSAGE 
ЕНТЕР ТӨРЕ FOP НЕМ MESSAGE < О=001Т S9=HELPX? S қ А ete | мык 
ENTE? ATE КӨР НЕМ METSADE  v/mMmDUo? Рава = 2 ТэйзӘ:  DOn201 -MESSAGE 1 
ENTE? МЕТІНЕ? MESSAGE 7 5 3 738286 rou: -MESSAGE 2 
ENTER ТӨРЕ FOR NEM MESSAGE KG-0UiT.929-HELP^? Э 4 4 795401 730301 “MESSAGE 3 
СТЕР GATE БОР ЧЁМ MESSAGE CvmmDDo? Tualus ©; 5 790415 7393501 -МЕЗЭНВЕ 4 
ENTE? MESSAGE? ESADE © 5 5 795705 299255 -MESSAGE 5 
ЕНТЕР NUMEEP OF DAYS? i18 ? ? тэйаді тэогоз -MESSAGE 6 
ЕТЕР ТӨРЕ ТОР чы MESSAGE (OmOLIT S9SHELP OF 1 15 1 7284091 73802509 “MESSAGE 9 
еЕЗТЕЗ OATES БОР NEM MESSAGE vmmobDc^ ^91 11 3 295/491 гай219 “MESSAGE 19 


ЕБТЕР MESSAGE”? мШшоочаЕ 3 
ЕТЕР ТУРЕ SOF NEM МЕЗЗЭЯПЕ  eOuiT.*x39-HELFEC? й 
[INSERT ғәсаеғае DISK AND HIT SE Tue 
"Z1 PERDU ENTER ENTE NUMBERS TO ВЕ DELETED, FOLLOWED BY ZERO? 6 
424 ad ENTEP TYPE FOR НЕМ MESSAGE X4-—OJUIT.39-HELP)? 6 

m. i Т = > 
ТІЗЕ со MESSAGE SYSTEM INSERT FROGPRM DISK AND HIT RETURN 
«ЗЕРТ CATA DiS: AND HIT РЕТ 
ENTE? PRINT ТОЧТРО AS Sots: 


NSL PERDY 
SeiELEETIVÉ.HTRLL.NENÜNE,USUPDRTE ONLY ^ H me 


ENTER CUPFENHT ORTE 0027 гэогаз RU 
t - ЕРРОР # 93 
ENTEv ТҮРЕ ORTE UPDRT MESSAGE чүн REAO'Y 
z 2  T356219 РАЗ -МЕЗ5ЯбЕ 1 ТІЗЕ, Ер MESSAGE 5ҰҮ5ТЕМ ө 
з “ assy рун “MES SARE 2 INSERT DATA DISK AND HIT WRN 
1 + ee разу ЕСЕГЕ т ENTER PRINT CONTROL ЯЗ FOLLOWS: 
= = — IMS 72832079 -мғзаре 4 S=SELECT IVE. AEALL,N=NONE,L=IIPORTE ONLY > S 
5 5 тэйтоз 705023 -MESSAGE 5 ENTER CURFENT DATE <VVMMDD? > 290502 
» 7 тэмай  Con202 -MESSAGE 6 у 
3 3 7995501 33:693 “MESSAGE 7 
E 3 CU302023 39293 -MESAGE 3 BN 
19 1 530493 735205 “MESSAGE Э ENTRY TYPE DATE UPDATE MESSAGE 
к: 3 790501 7280581 -MESSAGE 2 
4 4 гай50і 7209591 “MESSAGE 3 


ЕҢТЕР ENTRY NUMBERS TO BE DELETED. FOLLOWED BY ZERU? Ø 
ЕМТЕР ТУРЕ FOR HEW MESSAGE б=т, 33=NELP OT ` 

ЕМТЕР DATE FOF МЕМ MESSAGE Жүр 7 Руи 

ЕЗТЕР MESSAGE > MESSAGE 14 

ENTER NUMBER OF DAYS? 24 

ENTER ТҮРЕ FOR МЕН MESSAGE cm-0UIT.37?-HELP?? б 
INSERT РЕОСРАМ DISK AND HIT БЕТӘМ 


ENTER ENTRY NUMBERS TO BE DELETED, FOLLOWED BY ZERO? а 
ENTER ТУРЕ FOR NEW MESSAGE (6-іН)1Т,99-НЕІР2? ð 
INSERT PROGRAM DISK AND HIT RETUPN? 


MSI READY 


current and last record numbers. Line 
9400 closes the file to update the first 
record and directory entry. 

Line 9500 restores the input routine 
so that commas become string 


delimiters once again. Line 9990 re- 
quests the clerk to insert the program 
disk and acknowledge this action. 

If you or your business have the 
problem of needing one-time or per- 


iodic reminders, then this program 
should be worth the effort it takes to 
key it in (and convert it, if necessary). 
There are rewards for using it and 
penalties for not using it. № 
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Written by the originator of the UCSD 
Pascal System, this highly informative 
book is designed as an orientation 
guide for learning to use the UCSD 
Pascal System. For the novice, this 
book steps through the System 
bringing the user to a sophisticated 
level of expertise. Once familiar with 
the System, you will find the guide an 


invaluable reference tool for creating study quiz programs. 
advanced applications. This book The UCSD Pascal Software Systems, 
features tutorial examples of available from SofTech Microsystems Inc, 


programming tasks in the form of self- is a complete general purpose software 


"ЛЕШ NB REg? 
Сан ё = 


уса 


package for users of microcomputers апа 
minicomputers, The package offers several 
interesting features including: 


® Programs which may be run 


without alteration on the General 


Automation or DEC PDP-11 
minicomputers, or on an 8080, 
8085, 280, 6502, 6800, ог 9900 
based microcomputers. 


© Ease of use on a small, single-user 
computer with display screen and 


one or more floppy disk drives. 
$11.95 ISBN 0-07-006745-7 


и ШЇ о 


"Hi Е Звено OF INTEREST TO COMPUTER PEOPLE 
70 Main Street, Peterborough, NH 03458 
Please send Ou . горіеѕ of Beginner's Guide for the UCSD Pascal System 
Мате Title Company 
Street City State/Province Code 
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ГІ Check enclosed 


in the amount of $ 


O Bill Visa O Bill Master Charge 


Card No. 

Exp. Date 

Add 606 per book to 

cover postage and handling. 
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A Pascal Checkbook 


Balancing Program 


Carl T Helmers, Editorial Director, BYTE Publications 


Probably the most hackneyed example of what one can 
do with a personal computer is the proverbial checkbook 
balancing program. Well, here І have gone and done it: I 
sat down and profaned Pascal by writing a simple little 
interactive checkbook balance figuring program (listing 
1). 

The interactive sequence at initialization reflects а 
hardware specific aspect of a system which has UCSD 
Pascal bootstrapped through the CP/M operating 
system's "BIOS" drivers. This is the use of the "« con- 
trol P" character from the keyboard to toggle a single 
bit Нар which determines whether or not the printer is on. 
We assume the program is off upon entry, so that one 


Main/Frames ... $200 
Main/Frames ... 9200 


е 14 Basic Models Available 

» Assembled & Tested | 

* Power Supply: 
Bvip15A, + 1бу@3А 

“ 15 Slot Motherboard 
(connectors optional) 

* Card cage & guldes 

• Fan, line cord, fuse, power 
& reset switches, EMI filter 

е Bv@30A, + 16vi910A 
option оп some models 


mounted 
trom $200 


8" Floppy MainiFrame 
(Includes power for drives 
and mainframe) from $365 


Write or call for, our 
brochure which includes our 
application note: 
‘Building Cheap Computers’ 


INTEGRAND 


8474 Ave, 296 • Visalla, СА 93277 * (209) 733-9288 
We accept BankAmericard/Visa and MasterCharge 
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depression of the « control P character will turn on the 
printer through the "BIOS" keyboard driver's action. 

The general outline of the program, found in the last 
eight non-blank lines of listing 1, is fairly standard and 
applicable to a host of specific uses. For nearly every use 
of a computer, we start with a procedure called initializa- 
tion which sets up the necessary initial conditions of pro- 
cessing. Then, we continue with a repeat until done loop 
construct which does the main logic of the process over 
and over again. 

When the flag done becomes true during the main 
logic, the repeat loop discontinues and we fall through to 
the standard procedure summarize which does any final 
processing before the program is complete. Of course, in 
this particular example, summarize is a null operation, 
since І have no particular need to provide any reporting 
or file operations other than those encountered in the 
main loop. I have left the dummy procedure summarize 
in the listing to document this need for a possible sum- 
mary procedure in a more elaborate version of the same 
program. 

This program is run in UCSD Pascal, version 1.5. This 
same program should run identically on any computer 
with the UCSD Pascal software system. À sample run 
follows the listing. I have used the program now for 
several months; the interactive sequence used for all the 
detailed computations could be much improved, even 
though the present form has proved quite practical. 


Listing 1: A Pascal listing of the checkbook balancing program. 


PROGRAM checks; 


{ A simple little program written March Ж 1979 by Carl Helmers } 
{ Time from inception to working program approximately 15 minutes } 


VAR 
done : BOOLEAN; 
detail,balance 
anychar : CHAR; 
count : INTEGER; 


: REAL; 


PROCEDURE initialize; 
BEGIN 
balance := 0; 
count := 0; 


(The following sequence turns on my printer 1f I type <сігі P» | 
PAGE (OUTPUT) ; 
WRITELN {'Checkbook balancer program’); 


WRITELN('Set printer to top of form, press <ctrl P>, then any Кеу.!); 


READ(KEYBOARD, anychar) ; 


{Premature end of program if I type <esc> now] 
IF anychar = СНА (27) THEN done := TRUE 
ELSE done :- FALSE; 


(A sequence to get the initial balance...] 
IF NOT done THEN 
BEGIN 
anychar := “М”; 
КЕРЕАТ 
WRITELUN ('*) ; 
WRITELN('Enter Initial Balance']; 
READIN (balance); 
WRITELN (‘Balance Starts at ',balance:10:2]; 
WRITELN('Is this correct?*'); 
READ(KEYBOARD, anycbar) ; 
WRITELN (anychar) 
UNTIL ((anychars'y') OR (anychare'Y')) 


END; 
END {initialize}; 


PROCEDURE process one check; 


VAR 
5 : STRING[50]; 


PROCEDURE дес сһагде; Enter Initial Balance 


BEGIN 1090 
anychar := 'N'; Balance Starts at 1000.00 
REPEAT Is this correct? 
WRITELN('Enter amount of ',8,': "'); y 
READLN (detail); 
WRITELN('Is ' ,detail:10:2,' the correct value of the ',s, C? D? I? or «esc» 
зен с 
READ (KEYBOARD, anychar) Enter amount of check: 
UNTIL t(tanychar-'y') OR {anychar="y')) 15 
END [get charge]; Is 15.00 the correct value of the check? 


Current Balance = 985.00 
С? D? 17 or cesc? 
3 


PROCEDURE display balance; 


GUI C? D? I? or «esc» 
WRITELN (* Current Balance = ',balance:10:2) 2 


END (display balance]; 
C? D? I? or «esc» 


c 
BEGIN {process one check] Enter amount of check: 
WRITELN"); 7 32.98 
WRITELN (^C? D? I? or <esc>'); Is 32.98 the correct value of the check? 
READ (KEYBOARD, anychar) ; Current Balance - 952.02 
WRITELN (anychar) ; 
ТЕ anychar = CHR(27) C? D? I? ос «esc» 
THEN i 
done := TRUE Enter amount of interest: 
ELSE 2 
Is 2.00 the correct value of the interest? 
CASE anychar ОР Current Balance = 954.02 
‘Ct, os С? D? I? or «esc? 
BEGIN d 
5 := 'check'; Enter amount of deposit: 
get charge; 1000 
balance := balance - detail; Is 1000.00 the correct value of the deposit? 
display balance Current Balance = 1954.02 
END; 
С? D? I? or «esc»? 
'p’,'d’: c 
BEGIN Enter amount of check: 
5 := 'deposit'; 270 
get charge; Is 270.00 the correct value of the check? 
balance :- balance * detail; Current Balance = 1684.02 
display balance 
END; C? D? I? or <езс> Ш 
тані; 
BEGIN 


5 іш 'interest'; | 
See оцоге your memo 
balance ;= balance + detail; | | 
tral 
. „„ not the price! 


display balance 
END 


END {CASE}; 


END [process one check]; 


PROCEDURE summarlze; 
BEGIN 
[Remarkable... this procedure doesn't do anything!) 
END Ísumnarize]; 


Remex RFD 4000/8" 
Floppy Disc Drive 
Double the storage! 
Double sided... 
Double density!! 


Offers quality and features found in drives costing 
much more! ІШ Single or Double Density ІШ Double-Sided Drive ІШ Door 
Lock INCLUDED № Write-Protect INCLUDED № 180 Day Warranty 


BEGIN [checks] 


[isn't this simple... all we do is ) 


initialize; Е И with Shugart 850/851 ІШІ ом Power Operation ensures 
REPEAT one LONGER LIFE!! № Mode! RFD 4001 offers Data and Sector Separator 
UNTIL done; tS Boat Driv Ди» res |Р Drive Power Su ly and Cabinet, $119.95 
р а в Power Su ingle Orive a : і 
summarize and. Cabinet, $135.85" interface Manual, $295 
e (С RFD 4000 Manual. $5.95 C] Drive Cabinet, 529.95 


SIRIUS SYSTEMS, РО вох 9748. Knoxville, ТН 37920 


| Prone orders accepted 9 AM-7 PM 4E S Т) 615/577-1072. please send the lofiowong t 
| CIRFD 4000 $525 [JAFO 4001. $539 /[ ] Check [.] Money Order [1C 00 C) MC [VISA (JAE i 
Listing 2: A sample run. 1 ! 
| NF ^ — = —=—— CARO ә | 
Checkbook balancer program { 1 
Set printer to top of form, press «ctrl P», then any key. i wes А | 
r Balance ам Би i 
ds lanei Sarbia 3.14 l Add 57 00 per Drive for Stupping/Handhng Tennessee residents add 6% sales (ах Foreign orders L 


Is this correct? 
n 


Lv» 10% [payment in U S. currency олу} . 
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Illustrating BASIC 


Donald Alcock 
Cambridge University 
Press, 1977 


134 pages, softcover with BASIC, and if you enjoy 
ring binding $4.95 
hardcover $14.95 
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Dock Reviews: 


BASIC by Donald Alcock, 


is for you. 
If you are looking for a In order to set the general 
good introductory BASIC approach used throughout 
text containing informative this book, the author 


illustrations, short pro- 
grams, a fundamental 


reading a unique typeset 
format, then Illustrating 


Big savings from AJ 
on ТТУ$, couplers, 
and modems. 


Off-lease equipment, refurbished 
by AJ at the factory. 


ASR 33— $725 (Qty. 1) Or lease for as low as $49/month 


(36-month lease), including service. 


KSR 33— $595 (Qty. 1) Or lease for as low as $45/month 


(36-month lease). including service. 
e 30-day parts/labor warranty* © Pedestal mounted 
e Send and receive ® Visa or Master Charge 
e Paper tape punch 


AJ Couplers/Modems 
е The Cadillacs of the industry 9 Fast delivery 


® Some models under $100 ө Nationwide AJ service 

е 30-day parts/labor warranty* network 

® Variety of models—up to ® Visa or Master Charge 
1200 bps 


Quantities limited and first-come, first-served. 
So call toll-free now: (800) 538-9721. 
California residents call (408) 263-8520. 


Prices subject 10 change without notice. 


ANDERSON 
JACOBSON 


presents a line drawing of 
the famous program “bug.” 
approach to programming in | This is but one of the many 
“biff! bam! pow!” Batman 
and Robin type inserts used 
to reinforce specific concepts 


* Details available on request. 
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as they develop. This 
approach leads the reader 
through a convenient how- 
to-do-it explanation of 
BASIC programming. 

The first chapter intro- 
duces the reader to what the 
author calls "Components of 
the Language." Immediately, 
the reader gets a taste of the 
unique presentation offered 
by this book; illustrations, 
short programs, and inter- 
esting problems abound. 
The fundamental concepts 
of most BASICs are intro- 
duced via a short note, an 
illustration, and a few pro- 
gram lines which allow the 
reader to see how the pro- 
gram should appear. 
Numeric variables (integer, 
real, and exponent form) 
and text variables (strings) 
are presented in a short but 
thorough exposition. 

Chapter 2, entitled "Input 
and Output, Expressions and 
Functions," covers the 
statements: DATA; READ; 
RESTORE; INPUT; the 
functions SGN, ABS, SOR, 
INT, LOG, EXP, SIN, COS, 
TAN, and ATN; RND; 
DEF: PRINT; TAB; and 
PRINT USING. For each of 
these statements, a simple il- 
lustrative program is given. 
For example, an engineer 
may be interested in the 
short routine that calculates 
the spring properties of a 
diving board; the 
businessman will find the 
monthly repayment on a 
loan useful; the game player 
can use the die throwing 
routine; the mathematician 
has a routine that plots the 
graph of the cosine function; 
and everyone should enjoy 
the examples given for the 
PRINT USING statement. 

After these concepts is 
Chapter 3, “Control.” As in 
every chapter, the pertinent 
statements such as GOTO, 
IF... THEN, STOP, ОМ 
.. GOTO, FOR... 
NEXT, GOSUB, and 
RETURN are introduced, il- 
lustrated, and programmed 
into short routines, Chapter 
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A specially designed SF TACTICAL BATTLE GAME for 
your PET, TRS-80 or APPLE Computer. 


The man called Sudden Smith watched the five blips on 
his screen spread out to meet the enemy. Two freighters 
converted into something like battlewagons, powerful 
but slow, and three real cruisers: the most powerful group 
of warships ever seen near the Promethean system — except 
for the Stellar Union fleet opposing them. Everyone was 
calling it Starfleet Orion, though it existed for only this 
day. It was life or death, and, after the object lesson on 
the planet Spring, everyone knew it. 


STARFLEET ORION is a complete 2 player game system 
€ rule book € battle manual € cassette 
* ship control sheets © program listings 


Includes 2 programs, 22 space ship types, and 12 playtested 
scenarios. Game mechanics are extremely simple, but play 
is exciting, challenging, and rich in detail, Specify PET (8K), 
TRS-80 (Level I], 16K), or APPLE II (16K & 32K) $19.95. 


Ask your local dealer or send your check to: 


Automated Simulations 
Department Y 

P.O. Box 4232 

Mountain View, CA. 94040 


California residents please add 696 sales tax 


SPECIALIZING IN 
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WE CARRY — 


e CROMEMCO 
* NORTH STAR 
e VECTOR GRAPHICS 
* THINKER TOYS 
* NEC 
e CENTRONICS 
*INTERTUBE 

е SERENDIPITY 

e PERKIN ELMER 
e TEXAS INSTRUMENTS 


Professional A/R, A/P, Ledger, Payroll, Medical Billing soft- 
ware with customization available. Send for our catalog — 
Send for quote. 


SARA-TECH 
COMPUTERS 
P. O. Box 692 
Venice, FL 
33595 

(813) 485-3559 


QUALITY MICROCOMPUTER HARDWARE 


INDUSTRIAL в EDUCATIONAL e SMALL BUSINESS в PERSONAL 
BUILDING BLOCKS FOR MICROCOMPUTER SYSTEMS, CONTROL & TEST EQUIPMENT 


R? ПО 
2K ROM 
2K RAM 
3 Serial Ports 
1 Parallel Port 
WIRED: $295.00 


mM 2 
ue ; ЕЛ 
ЕСТ-100-Е 
НАСКМОУМТ 
CARD CAGES 
KIT: $200.00 


WIRED: $250.00 


a 


тты SS ote ure “з= 


POWER SUPPLIES, CPU’s, MEMORY, OEM VARIATIONS 


16 K RAM 
FULLY STATIC 
MEMORY 

KIT: $279.00 
WIRED: $310.00 


TT-10 
TABLE TOP 
MAINFRAMES 
KIT: $340.00 
WIRED: $395.00 


763 RAMSEY AVE. 
HILLSIDE, N.J. 07205 


ELECTRONIC CONTROL TECHNOLOGY (201) 686-8080 
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3 does just that with the 
GOTO. Some of the pro- 
grams include: solving a pair 
of simultaneous equations 
having any number of right- 
hand sides; area calculations 
for triangles, rectangles, and 
circles; and the game of 
Moo (quite similar to Bulls 
and Cows; ie: a number- 
based Mastermind). 

А useful routine in 
Chapter 3 introduces the 
reader to stacks and to the 
concept of recursion via the 
GOSUB statement. This by- 
the-way approach of intro- 


ducing and examining a 
relatively complex idea is 
done rather subtly and 
painlessly. 

Arrays are covered quite 
well in Chapter 4, and 
matrix operations are 
presented in Chapter 5. The 
concepts in Chapter 4 con- 
cerning arrays are enhanced 
when the reader finishes 
examining the matrices in 
Chapter 5. The author ex- 
plains and illustrates matrix 
functions, although not all 
BASIC systems have them. 
He then manipulates 


matrices without the func- 
tions, using nested loops. 
Some of the more interesting 
matrix operations include: 
arithmetic operations upon 
arrays; transposing a matrix; 
initializing an array to all 
zeros or all ones; inverting a 
matrix; and input and out- 
put statements performed on 
arrays. 

The array manipulating 
routines deal primarily with 
matrix algebra applications 
and could prove useful to 
the engineer or the 
mathematician. 


ORTRAN 


for the 8080 only $9995 


е FORT//80 is a subset of Fortran IV with many powerful enhancements! 
e FORT//80 is an advanced software development tool! 
ә FORT//80 is AFFORDABLE! 


e FORT/ /80 directly addresses 8080 ports as 


FORTRAN variables 


e 1/0 drivers accessed via FORTRAN read/write 


statements 


* FORT//80 accepts embedded in-line machine code 

• 8080 condition codes are available as FORTRAN 
keywords and can be operaled upon 

е Multiple assignment operators accepted 

e Interleaved listings and object code for quick 


debugging 


æ Symbolic names up 1o 31 char long simplify 


documentation 


В e Constants expressable to base 2, 8, 10. 16 or as 
char sirings 

e Compact; Needs only 25K lor compiler and 
minimum workspace 
E E I EF БЕН юш БЕН БЕН БЕН БЕН БЕН иш иш шиш иш ыш иш шш D ӘНЕ 


PRICING 


FEATURES 


e Fast; Runs up to 10 times as fast as PLM 


е FORT//80 direclives specily location of code in 


memory at run-time 


e interrupt and interrupt control 


service lines 


е FORT//80 control ol interrupts and interrupt 


e Ali code runs on 8080. 8085 and 780 (upward 
compatibility) 
® FORT//80 1$ а true resident compiler and 


generates directly executable object code. No run 


time package needed 


e FORT//80 is very fast. It compiles quickly and 


produces dense highly optimized code 


e Single and double precision IBM format floating 


FORT//80 CPM version and manual on 8” diskette . 
FORT//80 Language manual separately . . 
FORT//80 Implementation manual , . 


point arithmetic 
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Sample diskette validation program and data д 


Shipping charges to US and Canada postpaid, overseas add $5.00. Please add 
appropriate state sales tax. Master Charge and Visa accepted. 


1. FORT//80 is supplied on a single use basis, subject to the signing of a non-disclo- 
sure agreement. 
2. FORT//80 сап be implemented with other disc operating systems using the 
implementation manual or special versions available by quotation. 
3. The purchase price of manuals and sample programs will be credited towards 
subsequent purchase of FORT//80. 
os 


Im | TTL BOX 4072, ROCHESTER, NY 14610 
amsay alaaironias PHONE ORDERS CALL 716-271-6487 


Distributors: 


е Digital Research of Texas, Box 401565, Garland, TX 75040, (214) 271-2461 

$ Electrolabs Inc., Box 6721, Stanford, СА 94305, (415) 321-5601 

e Arkansas Systems Inc., 8901 Kanis Ad., Little Rock, KS 72205, (501) 227-8471 
@arkon Electronics Ltd., 409 Queen St. W., Toronto, ONT M5V 2А5, (416) 868-1315 
Dealer inquiries invited. 


™Akron Eleclronics Ltd 


Circle 112 on inquiry card. 


Chapter 6, entitled “Com- 
plete Example Programs," 
contains only two programs. 
The first is a routine which 
converts Roman numerals to 
Hindu-Arabic (such as VII 
to 7). The other program is 
a critical-path analysis 
routine. Expecting a host of 
programs in this chapter, I 
was disappointed to find 
only two, They are good 
example programs which 
bring together most every- 
thing the reader has seen so 
far. Perhaps they could have 
been included as wrap-up 
programs in other chapters. 

The remaining three 
chapters ("Commands and 
Signing On," "Files of 
Data," and "Syntax") 
explain how the typical 
BASIC interpreter handles 
the RUN, SAVE, UNSAVE, 
OLD, NEW, and 
CATALOG commands (the 
reader is cautioned as to the 
particulars of his or her per- 
sonal BASIC); a typical 
sign-on session (see your 
owner's manual for this 
one); a short (unfortunately) 
discussion pertaining to 
sequential and direct-access 
files; and a modified Backus- 
Naur notation used to sum- 
marize the syntax of BASIC. 

I ran most of the examples 
presented in the text on my 
Level II TRS-80. Since the 
author does not use any 
machine- or interpreter- 
dependent statements in his 
examples, there should be 
no problem in running the 
examples on other 
microcomputers, Some cau- 
tion is expressed by the 
author, however, with 
regard to the lack of porta- 
bility of BASIC. The reader 
should examine his or her 
BASIC manual for any dif- 
ferences between what the 
author labels "minimal 
BASIC" and the BASIC used 
in the reader's computer. 

Overall, Illustrating 
BASIC is a good first book 
for the novice computerist. 
The author's Preface state- 
ment does ring true after 
reading this book: “You 
don't have to be a computer 
scientist to read this book: it 
is for students meeting com- 
puters for the first time; for 
those in industry (parti- 


cularly engineers) who never 
formally studied computing 
but would like to write sim- 
ple computer programs; for 
managers who do not want 
to write programs but would 
like to know more about a 
field in which they often 
have to take decisions; and 
for those who can already 
write in BASIC but seek a 
broader view of portable 
programming and an intro- 
duction to a few program- 
mers’ techniques like state 
tables and list processing." 


Len Gorney 

Box 91 RD 5 

Salisbury Rd 

Clarks Summit PA 18411 


Implementing Software 
for Non-Numeric 
Applications 


William M Waite 
Prentice-Hall, 1973 
110 pages hardcover 
$21.00 


Implementing Software 
for Non-Numeric Applica- 
tions is a textbook on list 
and string processing 
languages. It covers the 
basics of lists and strings, 
and how to implement 
languages in order to deal 
with these data types. There 
are two major reasons why 
a computer hobbyist might 
want to read this book: to 
learn how such languages 
work and to learn how to 
i aplement them. 

Most of the book is about 
lists. It begins with a discus- 
sion of what lists are, and 
then presents an ideal 
machine for processing them 
(cf Pascal p-code), a fairly 
simple list processing 
language called HELP, and 
then LISP. The discussion of 
LISP focuses fairly heavily 
on what LISP does inter- 
nally and why. After more 
discussion of complex lists, 
the book proceeds to a 
discussion of strings; 
SNOBOL4 is introduced but 
not discussed in the detail 
that LISP is treated. The 


final section is on imple- 
mentation. 

The author of the book 
favors implementation by 
abstract machine modeling; 
this is the way in which 
Pascal is implemented. It has 
the advantage that a com- 
piler or interpreter, once 
written, can be implemented 
on new machines with much 
less effort than would other- 
wise be the case. The discus- 
sion of implementation is 
more than just theoretical; 
the appendices contain com- 
plete FORTRAN listings for 
an abstract machine model, 


А Cat acoustic modem lets your 
computer talk face to face with 
any other compatible computer 
or terminal within reach of your 
phone. It takes the data you type 
into your terminal and sends it 
out over standard telephone 
lines. It's that simple. 

Talk to your office computer 
from home. Send or receive data 
from anywhere. Swap programs 
in Basic, Pascal, Fortran, Cobol 
or whatever—it doesn't matter 


and for HELP language com- 
piler and interpreter. 

HELP is a language 
similar to LISP. The soft- 
ware may be directly imple- 
mented if you have a 
FORTRAN compiler; other- 
wise it has to be translated 
into assembler (or perhaps 
BASIC, if execution speed is 
not important). I cannot say 
how successful this would 
be; I already have LISP for 
my Z80 processor and so 
was not tempted to imple- 
ment HELP. 

In conclusion, this book is 
fairly heavy going. If you 


want a thorough intro- 
duction to how list 
languages work, why they 
do what they do, and how 
to implement them, this is 
an excellent book. If you 
want an introduction to 
LISP, it would probably be 
better to first read an in- 
troductory text. Then read 
Implementing Software for 
Non-Numeric Applications 
to really understand the way 
things work. 


John A Lehman 
716 Hutchins 42 
Ann Arbor MI 48103 8 


to Cat. It's the accurate, reliable, 
affordable (under $199) modem 
that talks your language. 


Tie your computer into the world. 


Call for details 


(800) 423-5410 


Іп California (213) 996-5060 


Available at Hamilton/Avnet, Kierulff Electronics, Byte Shops, Computerland, 


and your local computer store. 


Novation, Ing., 18664 Oxnard Street, Tarzana, California 91356 
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Relocating 8080 
System Software 


Owners of both large and small 
computer systems often experience 
software problems when the time 
comes to upgrade the system. All old 
applications programs will have to be 
modified to run under the new 
system. However, the real problem 
occurs when you want to use some or 
all of the old system software. This 
was recently the situation at the 
University of North Carolina at 
Charlotte (UNCC) Physics Depart- 
ment. 

The original hardware consisted of 
an IMSAI mainframe with 20 Қ bytes 
of memory interfaced with a Teletype 
and audio cassette. We added a 
floppy disk and Tektronix 4006-2 
graphics terminal. To operate the 
disk, we acquired the CP/M opera- 
ting system written by Digital 
Research and distributed by IMSAI. 

The CP/M system has a disk-based 
version of BASIC called BASIC-E, 
which was written by Gordon 
Eubanks. This is an excellent version 
that allows up to 31 characters for 
variable names, nearly form-free 
entry of statements with line numbers 
required only for program transfer 
(eg: GOTO ..., GOSUB ..., etc), and 
numerous built-in functions, as well 
as file handling capabilities. 
However, it is unusual for BASIC 


About the Author 

John Lipham's first contact with program- 
ming was as a graduate student in physics at 
the University of North Carolina at Chapel 
Hill. There he discovered PL/1 and assembly 
language for the ІВМ 360. Recently he has been 
working with a colleague on a project using an 
IMSAI microcomputer system. The goal of the 
project is to develop software to aid in teaching 
physics, and to interface the system to scientific 
instruments for research purposes. 
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John G Lipham 
Dept of Physics 
University of North Carolina 
at Charlotte 
Charlotte NC 28223 


because programs are first created 
using an editor, compiled into an 
intermediate file (using BASIC-E), 
and finally run (using RUN-E). Our 
system is used primarily for instruc- 
tional purposes and some of our stu- 
dents have had no previous program- 
ming experience. Hence, we felt that 
it was desirable to have an interactive 
version of BASIC for their use. 

We already had ап interactive 
BASIC with our old system. How- 
ever, there was a catch. To run under 
the CP/M system, it was necessary to 
shift the origin of BASIC to the 
address hexadecimal 0100 from its 
original starting address of 0000. (The 
CP/M monitor uses the addresses 
hexadecimal 0000 thru OOFF.) 

In principle, if you have an 
assembly-language listing and an 
assembler program, it is always possi- 
ble to reassemble the assembly-lan- 
guage code to machine code with a 
new starting address. However, with 
our old version of BASIC, this listing 
consisted of 113 typed pages! Ig- 
noring the difficulty of just entering 
this amount of code, a moment's re- 
flection will show that the assembler 
and the code would never fit in 20 K 
bytes. (The machine code itself occu- 
pies about 9 K bytes.) Assembling the 
code in pieces that fit is a possibility. 
But, even with a cross-reference table 
of variable names, this would be an 
excruciating process. Hence, we were 
left with the only practicable alter- 
native: relocating the machine code 
directly. 

Thus it was with great interest that 
I read Leor Zolman's article in the 
July 1977 BYTE entitled “A Machine 
Code Relocator for the 8080.” I have 
used the program written by Zolman 


and have found that it works as 
advertised. 

However, I have oversimplified my 
initial statement of the problems 
faced in modifying our old BASIC to 
run under CP/M. There were seg- 
ments of the old software that had to 
be removed to be compatible with 
CP/M. Thus, to avoid а lot of NOPs, 
various relocations to lower-memory 
addresses had to be made. (Various 
additions and replacements also had 
to be made.) As pointed out by 
Zolman, his program works by mov- 
ing blocks of code tail-to-tail. Hence, 
"relocating backward into lower 
memory fails if the difference be- 
tween the source and destination ad- 
dress is not greater than the block 
length." Also, his suggested solution 
to this limitation of performing two 
relocations was impracticable be- 
cause of our memory limitations. 

I found that by making some modi- 
fications I could remove the limita- 
tion in Zolman’s original program at 
the cost of 36 additional bytes of pro- 
gram code. This modified relocator 
program is presented in listing 1, As 
written, the program is designed to 
run with the CP/M system's Dynamic 
Debugging Tool (DDT), which is a 
type of monitor program for 
machine-code programs. І found this 
to be a useful procedure, since the 
Dynamic Debugging Tool allows the 
machine’s memory to be reviewed 
and modified via a terminal key- 
board. I also found the disassembler 
routine of this program to be invalu- 
able. (The program can be modified 
to run without a monitor, or with 
another monitor, by changing 


memory location hexadecimal 
2DCC.) 
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announces 
North Star Horizon Timesharing 
with 
Hard Disk Interface 


In excess of 120 megabytes bulk storage capacity 
now possible. Several different hard disk units are 
available, interfaced to North Star DOS and 
BASIC. 


Two to seven-user timesharing North Star Horizon 
integrated computer systems with: Dual density or 


quad capacity eight inch drives and/or hard disk 
units with your choice of a variety of printers. 


A complete selection of innovative business appli- 
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The world's most popular microcomputer, with 16K of 
memory and Level 11 basic for only $750, complete with 
full 90 day Radio Shack warranty. We accept check, 
moneyorderorphone orderswith Visa orMasterCharge. 
(Shipping costs added to та сүйеген 
Disk drives, printers, 
peripherals, software 
and games... you 
name it, we've got it 
(Both Radio Shack & 


Shown ie Level I. 
Level It includes 
Alphanumeric keypad. 


other brands). Write 
or call for our 
complete price list. 


С&$ 
ELECTRONICS MART 


| мир Radio Shaek 


32 E. Main Street @ Milan Michigan 48160 @ (313) 439-1400 


CPIM 2.0 ron тн MOD-II 


The Latest CP/M Operating System up and running now 
оп the TRS-80° MOD-II 


STANDARD CP/M 2.0 FEATURES 
*Microprocessor Control Program 

*|Includes Editor, Assembler, Debugger, Utilities 
«Supports Floppy and Hard Disks 


PLUS SOME OF OUR OWN 

e Reads single and double density diskettes 
eSingle drive copy and backup routines 
А] routines optimized for TRS-80 Mod-ll 


cation software is available for North Starx 
systems. 


Foreign orders are our specialty. 
Dealerships are available. Call or write for descrip- 
tive literature, hard disk availability and/or dealer 
information package. 


Micro Mike’s, Incorporated 
905 South Buchanan * Amarillo, Texas 79101 * USA 
Telephone: 806-372-3633 


making technology uncomplicated — 


for People 


THE PROBLEM... 

Yes, the TRS-80 Mod-ll is the most powerful computer 

you can buy for the money today. And yes, it is as 

good as computers selling for up to three (or more) 

times the price. 

But just like the IBM 5110 Radio Shack compares it 

with, the new TRS-80 Mod-ll suffers from a familiar 

problem...not enough systems software, not enough 

applications software. 

WHAT YOU GET 

«The complete CP/M diskette from Digital Research 
Corp. 

eThe MPU diskette with our additions and patches to 
make it work on the TRS-80 Мос-!! 

eSeven manuals from Digital Research Corp. 

eOne manual from MPU to explain our additions 


SEND FOR OUR 
CATALOGS OF 
TRS-80 MOD-I АМО MOD:II 
APPLICATIONS SOFTWARE 


MPU 


SOLVED... 

We've done it. Taken the world's most popular micro- 
operating system and matched it to the world's 
newest micro business computer. It’s up and running 
today, and you can have it in your Mod-ll this week. 
And we mean STANDARD СР/М Version 2.0. The latest 
and best. With all of its features. And some of our own. 


Make no mistake. This is not just a promise, It'S a powerful working 
system. Order C.O.D. Send $25 down, рау $225 + $2.50 Shipping & 
Handling, or save C.O.D. and shipping by sending $250 with your 
order. Master Charge and Visa also accepted. Air Shipment add 
$2.00. California residents add 6% sales tax. 
IN STOCK NOW. MANY APPLICATIONS PROGRAMS 
AVAILABLE NOW. BASIC, FORTRAN, COBOL, APPLICA- 
TIONS PACKAGES AVAILABLE FOR BUSINESS & PRO. рост OFFICE BOX 808 
FESSIONS! FOR INFORMATION CALL (415) 592-6633. SAN CARLOS, CALIF 94070 
CP/M is a trademark of Digital Research Corp. TRS-80 15 a trademark of Tandy Corp. 
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While there are some differences in 
detail as to the operation of the 
modified relocator, this program is 
run in the same manner as Zolman's 
original program. For ease of refer- 
ence I have retained Zolman's nomen- 
clature. (nb: Using this nomenclature, 
you view the memory as though you 
were looking down into a barrel. 
Numerically smaller addresses are at 
the top and numerically larger ones 
are at the bottom.) The same pieces of 
information are required for a reloca- 
tion and reference fix, as in Zolman's 
program. This required information 
is outlined in table 1, which, except 
for memory addresses, is the same as 
Zolman's, 


The LXI Problem 

As pointed out by Zolman, the 
load immediate (LXI) instruction is a 
potential source of problems in relo- 
cating machine-code programs. The 
main difficulty is that this instruction 
is frequently used for two different 
jobs: to load a constant into a register 
pair, and to load an address into a 
register pair. The relocator program 
cannot distinguish between these two 
uses, Hence, if a program constant 
happens to be equal to an address 
within the program block being 
moved, an erroneous reference fix 
will be made. 

Unfortunately there seem to be no 
widely accepted conventions for the 
use of this instruction that produce 
easily relocatable machine code. 
Adoption of the following conven- 
tions is suggested for all those de- 
siring to write relocatable code: 


(1) The LXI instruction shall be used 
only to load addresses into a 
register pair (eg: LXI H,3101H). 

(2) All program constants shall be 
loaded into a register pair using 2 


move immediate instructions (eg: 
MVI H,31H МУ! L,01H). 


The cost of adopting these conven- 
tions is relatively modest in that it 
will take 4 bytes to load a 2-byte con- 
stant into a register pair, instead of 
the 3 bytes required using the LXI in- 
struction. Furthermore, if you only 
want to zero out a register pair, the 
following sequence of instructions 
achieves the same result at no addi- 
tional cost, without using the LXI in- 
struction: 
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Listing 1: А relocator program for use on 8080 systems. This is a modified version of the 
relocator program written by Leor Zolman in the July 1977 BYTE. This relocator will 
move a source program to any location in memory and fix address references. Reloca- 
tions of a source-program block to any address outside the source are performed 
without overwriting. The program is designed to run with the Dynamic Debugging 
Tool (DDT) of the CP/M software system. If need be, the program can be modified to 
run without a monitor or with another monitor by changing the contents of hexa- 
decimal memory location 2DCC. While differing in some details with Zolman's 
relocator program, it requires the same information and is run in the same manner. 


2006 

eDag 
2043 
2006 
2067 
200А 
2рёв 
2рес 
2DOF 
2016 
2011 

2014 
2015 
2016 
2017 
2р!А 
2DIB 
201Е 
2DIF 
2D22 
2023 
2026 
2027 


2D2A 
2D2B 
граб 
2020 
2D2E 
гргғ 
2D36 
2D33 
2034 
2035 
2038 
2039 
2D3A 
2D3B 


2D3E 
2D3F 
2048 
2041 

2042 
2043 
град 
2045 
2р46 
2047 
2048 
2049 
204А 
2040 
2DaE 
2рағ 
2052 
2053 
2054 
2055 
2058 
2DSB 
2D5D 


2D60 
2D63 
2D66 
2D67 
2D6A 
2D6D 
2D6E 
2D7l 


31162E 
2AG32E 
EB 
2А012Е 
ар 
Eri 
CDCD2D 
19 


220C2E 
FS 
JA0B2E 
B7 


DA3E2D 


EB 
Di 
ВА 
77 
7А 
В7 
623820 
78 
B7 
CASB2D 
23 
аз 
1В 
C32C2D 


EB 

рі 

DS 

19 

EB 

89 

EB 

Cl 

1A 

77 

78 

В7 
с2522р 
79 

B7 
CAS82D 
eB 

1B 

ов 
C3462D 
JAGB2E 
FE82 
CACC2D 


@1E72D 
2А032Е 
23 

22032Е 
2A0 72E 
EB 

2AG92E 
CDCD2D 


ORG 2D68H ISET ORIGIN 
BEGIN: LXI SP, STACK*B 3INTIALIZE STACK 
LHLD SBOT sBOTTOM OF SOURCE 
XC HG 3D, Е= 580 Т= (В) 
LHLD SSTRT JH», LSSSTRTs(A) 
MOV Cobh 
моч В.Н 3SAVE ІМ В,С 
CALL COMPH 3COMPLIMENT&A? 4 ADD | 
DAD р 3H» LoCB)- CA) 3BLOCKSIZE 
PUSH H JSAVE ON STACK 
LHLD DTOP 3TOP OF DESTINATION 
XCHG 3D, E2DTOPsz (CC) 
MOY L.C 
MOV HB Н» L=SSTRT 
CALL COMPH 
DAD D JH,L20C2)-CAJeDISPL 
SHLD DISPL 35АУЕ DISPLACEMENT 
PUSH PSY SHAS SIGN OF DISPL 
LDA FUNG ІСНЕСК FOR MOVE 
ORA А 
JZ 5ТЕР2 31F B FIX REF. ONLY 
POP PSV 
46 DO UN 3(€C)> А) IF CARRY SET 
IF COME HERE DESTINATION 15 ABOVE SOURCE 
350 MOVE IS DONE HEAD-TO-HEAD 
УР: XCHG 3H, LzD4ESDTOP 
POP D JD,EsSLESIZE 
Xt LDAX B 3В,С=55ТАТ=50 ЧАСЕ PTR. 
MOV М» А :МӘУЕ TO NEW LOC. 
MOV А.П 
ОНА А 
JNZ Y JCHECK IF THRU 
MOV А.Е 
ОНА А 
JZ TEST SIF О,Есй THEN MOVE DONE 
Y: INX H SINCH DEST- РТН. TO NEXT 
INX B JINCR SOURCE PTR. 
DCX D 3COUNT DOWN BLKSIZE 
JMP x 3 CON TINUE 
ЗІК COME HERE DESTINATION IS BELOW SOURCE 
350 MOVE 15 DONE TAIL-TO-TAIL 
DO UN t XC HG 3 He LsD»ESDTOP 
РОР р $0, E=<BLKSIZE 
PUSH D 35АУЕ ON STACK 
DAD D $H»L=DBO T=DTOP+3LKSIZE 
XC HG 3D, ESDBO T: Hy LSBLKSIZE 
DAD B 3H»LzSSTRT*BLKSIZESSBOT 
XC HG 3D, ESSBOT: He LsDBO T 
POP B 3BsC=BLKSIZE 
ХХ: LDAX D 30, Е=500АСЕ PTR. 
MOV М.А МОЧЕ ТО НЕМ LOC. 
MOV А,В 
ОНА А 
JNZ ҮҮ 3CHECK IF THRU 
MOY А.С 
9 RA A 
JZ TEST jB,Cag,MOVE DONE 
ҮҮ; рсх H РТ. TO NEXT ОЕЗТ. 
DCX D $РТ. TO NEXT SOURCE 
DCX B sCOUNT DOWN BLKSIZE 
JMP XX 3GON TINUE 
TEST: LDA FUNC 3282 IF MOVE ONLY 
CPI @2H 
JZ DONE 


sCOME HERE TO DO REFERENCE FIXING» 
ҘМЕСЕ55АНҮ ONLY FOR 3 BYTE OP CODES 


STEP2: LXI B,TABL3 3В,С= TABLE PTR 
LHLD SBOT NEED TO ADD 1 TO SBOT 
INX H 
SHLD SBOT 
LHLD START JD,EsMEMORY PTR. 
хона 

СНЕКЕ: LHLD 55ТР JCHECK FOR END OF FILE 
CALL COMPH JD, E=MEMe РТА» 


Listing 1 continued on page 184 
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For Business Systems Software 
Programmers Only!! 
Machine Language 

ISAM 


FOR 
TRS-80* Models I and II 
ACCESS TIME % ЗЕСОМОН 


This machine language ISAM ROUTINE provides file access 
sophistication required to implement complex business software, 
and is completely compatible with TRS-80* BASIC. 


Specifications: based on 1000 record file, key length of 6, data 
length of 64 


Access lime of V? second 

Besl add/delete time of 1 second 

Average add/delete time of 2 seconda 

Worst case add/delete time of 5 seconds 

Keys up to 25 characters 

Data up to 255 

Provides next highest key upon each file access. 

Preset range of allowable key values, set upon file creation up to 4 files 
held open concurrently. 

No special utilities needed to "Reclaim" used record space. 

Model I Routine occupies 5 K of user space (loads at top of user memory) 
Model II Routine occupies 6 K of user space (loads at top of user memory) 
EOF, file full, empty, key not found, INVALID key value and all 

TRS DOS* error codes supported. 


TRS-80 Model I (32 K + 48 K only) 
TRS-80 Model II (64 K only) 


Includes: АП necessary documentation, file creation program, file 
inspection program, machine language ISAM routine and loader. 


SYSTEMS te TS 
415 MILLBURY 
WORCESTER, MAL 01607 

(617) 755-8134 


yA and TRS DOS are trodemork of Tandy Corporation, which hos no relationship 
fa с. 


$160.00 
$170.00 


со BASIC for Level 11 and Disk Systems $49.95 


Full MATRIX Functions - 30 BASIC commands!! 

Mathematical and common matrix functions. Change arrays in 
mid-program. Complete array handling. Tape array read and write, 
including strings. Gommon subroutine calls. 


Over 50 more STRING Functions as BASIC commands!! String 
manipulation, translation, compression, copying, search, screen 
control, pointer manipulation and utility functions. Includes 
multikey multivariable machine language sorts. Load only machine 
language functions that you want! Where you want in memory! 
Relocating linking loader! More than you ever expected!! 


со BUSINESS (Requires Infinite BASIC) $29.95 


20 Business oriented functions Including: 

Printer Automatic Pagination with headers and footers! 
Packed Decimal Arithmetic (+ , -, *, /) 127 digits! 

Binary array searched and hash code generator! 


COMPROC Command Processor for Disk Systems $19.95 


Auto your disk to perform any sequence of DOS commands, 
machine language loads, BASIC, memory size, run program, 
respond to input statements, etc. Single BASIC command file 
defines execution! Includes auto key-debounce, screen print and 
lower case software driver. 


New Products Jan/Feb! We answer reader response inquiries!! 


АТТЫ) System Houses - We license usage of our routines! 
TRS Add-On OEM's - Direct BASIC commands tailored 
for your hardware. 


CHECK, VISA, М/С, С.0.0. © Calif. Residants add 6% © Telephone Orders Accepted (714) 637-5016 


WHEN ORDERING PLEASE ADVISE PUBLICATION SOURCE 
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Zc - SYSTEMS 
ВЕН 64K НАМ BOARD 


The Zg-SYSTEMS 64K RAM 
board is designed lo operate 
in апу 280 based microcom- 
puter having S-100 bus. It 
uses 16K dynamic RAM chips, 
& features: 
— Board select 
— Bank select 
— Transparent on-board 
refresh 
—2 or 4MHz operation 
(w/ no wait state) 
—Memory disable 


FLOPPY DISK 
CONTROLLER 


Handles with no modification 
up to: 

* 4 standard B" drives 
(Shugari or compatible) or 

* 3 minidrives 5” 

Run with 2 or 4 MHz CPU 


Compatible with Cromemco 
and M/PM multiuser. Fully 
assembled, burned іп, & 
tested. Available trom stock 
to 60 days 
As low as $500.00 in 
quantities of 100 


Price of one......... $695.00 


With 16K RAM...... $359.00 
Plus shipping charges 


Use CP/M Disk Oparating System 
Using the 1771 151 controller 

Price of one. .............. $245.00 
PC board only.. .. ‚ $35.00 


SEND FOR FREE INFORMATION 


6 months worranty on our boards with normal use 


Zs-SYSTEMS 


PO Box 1847, San Diego, CA 92112 
(714) 447-3997 


REMODEL + PROLOAD Specify 16, 32, or 48K Memory $34.95 
RENUMBER any portion or all of BASIC program. Line references 
adjusted. 

MOVE any portion of a BASIC program from one location to 
another. 

DELETE lines or ranges of lines while using the utility. 

MERGE all or any portion of a program from tape. (Load lines 
300-500 from your tape to existing program at line 1000 with 
renumbering on the way in!) 

SAVE combined/merged programs, or any portion to tape with 
VERIFY. 


COPSYS Copy Systems Tapes (Editor/Assembler Format) $14.95 


GSF (16, 32, or 48K) $24.95 


18 Machine language routines using 'USR' calls. includes RACET 
sorts, array handling, and fast lines and scrolls. 


DOSORT (Specify 32 or 48K - 2 disk minimum) $34.95 


Sort/Merge multi-diskette sequential files. Multiple keys and 
variables. Includes GSF - machine language sorts, comparators 
and string handling. 


MOD И SUPPORT 


RACET is supporting the MOD II!! 
Call or write for current information! We have a MOD II Superzap 
and other assembly language tools! 


Ask your dealer if he carries our products! 
DEALERS! We will work with you directly or through our 


distributors. 
Е RACET computes -3 


702 Palmdaie, Orange СА 92665 


BYTE January 1980 183 


“"..”..----м-се»еое-т»ЯЯыллт-с ---- --ее»ес»е- ғ == -- - " " - - ы 


Listing I continued: 


2074 
2075 
2076 
20279 
артА 
207E 
ерте 
2070 
207Е 
2086 
2083 
2084 
2085 
2058 
2089 
грвс 
2DBF 
2098 
2091 
2092 
2093 
2095 
2098 
2099 
209А 
2090 
2D9E 
ерлі 
2DA4 
2DA7 
2DAS 
2DAS 
2DAA 
2DAB 
2DAC 
2DAD 
2DAE 
208! 
2084 
2DB7 
2рвв 
2DBB 
2DBE 
2DBF 
20Сй 
2061 
ерсг 
2063 
2DCA 
2DC5 
2006 
2009 
ерсс 


2DCD 
eDCE 
2DCF 
2008 
2201 
2202 
2003 
2004 


2005 
2008 
2DDB 
2DDE 
2DEI 
2DEA 
20Е7 
20ЕА 
20Ер 
2078 
2073 
2026 
2079 
eDFC 
eDFF 
2ЕЙІ 
2E23 
2285 
2EBT 
2509 
2Е@Н 


2Е9С 
2ЕЙЕ 


184 


19 
DACC2D 
1А 
67 


C3912D 
2А032Е 
CDCD2D 
13 
lA 
AF 
13 
1А 
47 
29 
ПАС 520 
2ABl2E 
606020 
99 
Decs2D 
2А4002Е 
29 
TG 
12 
1В 
7D 
12 
13 
13 
21Е720 
C36E2D 
FF 


7C 
2F 
67 
7D 
2F 
6F 
23 
C9 


060Е16 
1Е262Е 
J63EC6 
CEDED6 
DBDEE6 
EEFG6FE 
811121 
222A31 
323AC2 
C3CACA 
CCCDD2 
DADADC 
EgEAEA 
ECF2FA 
РАРС 


ВАО D 
JC DONE 
NEZXTt LDAX D 
MO К,А 
ХКА А 
MOV „А 
COMPS: INR L 
MOY AsL 
CPI 27D 
Jz AGAIN 
LDAX B 
SUB H 
Jz MTCH3 
INX 8 
JAF COMP3 
AGAIN; LXI B.TABLS 
ХКА А 
MoV „А 
COMP2: INR L 
MOV AsL 
CPI 19р 
JZ ӘТУТІ 
LDAX в 
SUB H 
JZ ОТ 
INX B 
JMP COMP2 
MTCH31 LHLD SBOT 
CALL СОМРН 
INX D 
LDAX D 
нау Сад 
INX D 
LDAX D 
MOV В,А 
DAD B 
JC ойт! 
LHLD SSTRT 
CALL COMPH 
DAD B 
JNC OUT! 
FIXR: LHLD DISPL 
DAD B 
MOY AsH 
STAX D 
DCX D 
MOV AsL 
STAX D 
QUT2: INX D 
QUTI: 1чх р 
LXI Bs TABLI 
JMP CHEKF 
DONE: RST 87 
е» SUBROUTINE 
COMPH: MOV А, Н 
СМА 
MOV НА 
MOV AL 
CMA 
MOY Lä 
INX H 
RET 
j***"**" TABLES AND 


TABL2t DB Я6Н. ВЕН, | БН 
DB 1ЕН. 26Н. 2EH 
ОВ 36Hs ЗЕН, Сбн 
DB @CEHs ВОЕН, dD6H 
ОВ бОВН, ВОЕН», ВЕБН 
DB ВЕЕН, ВРбН. ВЕРЕН 
TABL: DB @tHellHs21H 
DB 22H, 2AHs 31H 
DB 32Hs3AHs СРН 
DB @C3Hs САН», ВСАН 
DB ассн, @CDHs ар2н 
DB ADAH, ADAH., ВОСН 
DB @E2Hs ВЕАН, ВЕАН 
DB ЕСН, O@F2@Hs OF 4H 
DB ФРАН, #ЕСН 
SSTRT: DS BH 


SBOT: DS ФЕН 
DTOP: DS @2H 
STARTS DS g2H 
SSTP; DS @2H 
FUNC: 05 ЙІН 
DISPL: D5 82H 


STACK: 05 JEH 
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CONSTANTS 


30, E-H,L=DIFF-. 
IDIFF.»29,CARRY SET 
LOAD МЕМ. USING D,E 
35АУЕ IN В 

JZERO ACCUM: 

JSET UP CNTR. 

%ІБИМР CNTR 


ІСНЕСЕ FOR END OF TABLE 


SIF TERV LOOK % 2 BYT OPS 


JLOAD TABLE ENTRY 
JCOMP. WITH CURR« MEM. 
МІМР IF MATCH 

ELSE BUMP TABLE PTA» 
$100. AGAIN 

jNOW.LOOK AT 2 BYTE OPS 
JZERÓ ACCUM. 

jSET CTA» 

jBUMP СТЯ, 


JCHECK РОВ END TABLE 


JNO MATCH 2 ОН 3 BYTE OPS 


JLOAD TABLE ENTRY 

SCOMP. WITH CURRENT MEM. 
ЖУМР IF MATCH 

FELSE BUMP TABLE PTRA- 
FLOOK AGAIN 

JFOUND 3 BYTE OP CODE 
715 ADDR. IN RANGE? 

IGET LO ADDR. BYTE 
JLOAD IN ACC. 

JSTORE ІМ C 

JGET HI ADDR. BYTE 
7LOAD АСС. 

РОТ IN B 

H5 L*MEM. ADDR» -5BOT 
МЕМ, ADDR»>=SBOT+Ls0 SET 
3LESS THAN (AIT 


3HyL2hHEM. ADDR» -SSTRT 
МЕМ. ADDR. < 55ТВТ,ОсйЙ 
ТЇР COME НЕЋЕ ІН RANGE. 
4 Ho LzMEH« ADDR. *DISPL 


STORE NEW KI ADDR. 
УРТ, АТ LO ADDR. BYTE 


sSTORE NEW LO ADDR. BYTE 


ЗАР)» РТЯ. TO NEXT ОР 
JRESET TABLE РТА. 

s CONTINUE 
JFINIS,RETURN TO 007 


LASER 


JSUBROUTINE USED TO 
JFIND 2*5 COMPLIMENT 
JREPRESENTATION OF 
зн, REGISTER PAIR 


талан 


STABLE ОҒ 2 BYTE 
s0P CODES 


STABLE OF 3 BYTE 
JOP CODES 


2500АСЕ ТОРҒА» 

350URDCE BOTTOM(B) 
JDESTINATION TOÓP(C) 
JSTART OF REF. FIXING(D) 
SEND OF REF. FIXINGCE) 
:В6=ВЕР. FIX ONLY (F) 
JO0223MOVE ONLY 

Jj81-MOVE & FIX 
JDISPLACEMENT 

JMEM. SPACE FOR STACK 


Hexadecimal 
Code Operator Operand 
AF XRA А 
67 МОУ Н,А 
6F MOV L.A 


Meanwhile, back in the real world, 
the LXI problem will usually be en- 
countered by anyone relocating soft- 
ware. Going through а massive 
assembly listing and manually fixing 
references would be a tedious and 
time-consuming chore, Fortunately, 
the computer can be used to do the 
“grit” work, 

A program that enables the com- 
puter to look through the machine 
code for LXI operation codes is pre- 
sented in listing 2. 1 have called it 
FIXLXI, though corrections must still 
be made manually. However, the 
computer does the tedious job of find- 
ing LXI operation codes. Upon find- 
ing an LXI operation code, the com- 
puter outputs the address where the 
instruction is located, followed by the 
operation code (eg: 01 for LXI B), and 
finally the 2-byte hexadecimal con- 
stant that is loaded into the register 
pair. For compatibility with the ter- 
minal, all output is in the form of 
ASCII code. (The conversion from 
binary to ASCII is done by a simple 
table look-up procedure.) 

For example, upon finding the 
machine code equivalent of LXI 
D,21AEH at hexadecimal address 
24AB, the program will cause output 
of the following: 


24AB 11 21AE. 


Afterward, control passes to the 
monitor and the operator consults the 
listing to verify that the code is cor- 
rect. If not, a manual fix must be per- 
formed. (Using CP/M's Dynamic De- 
bugging Tool program as a monitor 
makes this an easy task. Simply typ- 
ing in S24AB to the terminal invokes 
a routine that displays both the 
memory address (24AB) and the 
memory contents (01) of the desig- 
nated location. It then waits for a 
change to be entered, a command to 
look at the next memory location, or 
a command to quit.) When the pro- 
gram is reentered, the search for LXI 
operation codes resumes at the next 
operation code following the pre- 
viously found LXI operation code. 
To operate FIXLXI you need only 


Circle 121 on inquiry card. 


BACK ISSU ES демесек throat бе 
FOR SALE -- орріс computer 


The following issues are available: 
1976: July, November 


1977: March, May thru Oecember e TN 
1978: February thru October, December ; ы 
1979: January thru December except March ar ore 


у=ВН+ВН!2++ 


Graphs. 


Cover price for each issue through August 1977 is $1.75 Domestic; 
$2.75 Canada and Mexico; $3.75 Foreign. September 1977 through DEGREE 
October 1979 issues are $2.50 Domestic; $3.25 Canada and Mexico; 2 3 


1 
: к 23.6 |-5. 56| -48. 4 
$4.00 Foreign. November 1979 to current is $3.00 Domestic; $3.75 а 25332. 126l G. 475 


Canada and Mexico; $4.50 Foreign. g --- |- ggal- 141 
Send requests with payment to: * | Е --- |--- [SMALL 


YVeANeBHTE+Cu ter D 1109. |чач 3| 119.3 


BYTE Magazine 
70 Main St, Peterborough NH 03458 APPLICATIONS IN: 


Attn: Back Issues Engineering Physics Mathematics 
Business Education Stock Market 


$74.95 


For more information: 


Department ЕЗ1 
2514 UNIVERSITY ОН. 
DURHAM, NC 27707 
[9193] 489-7486 


DATA TERMINAL EQUIPMENT — FROM MICROMAIL 
LA34 DECwriter IV New T.I. 810 printer $1,695.00 


ә Includes upper/lower case 
from DIABLO ә 150 characters per second 
* RS 2326 serial interface 
$1 1 00 " 00 DIABLO 1640 3 2 690.00 а Adjustable forms tractor 
к талтақ нот $2,331.00 | 
е Upper/lower case, 9х7 dot matrix : : 
© 10, 12, 13.2, 16.5 characters/inch — "d^ Quality daisywheel printing at 


* 2, 3, 4, 6, B or 12 lines/Inch 45 cps. 
ә 22"W X 7"Н X 15%"D, 25 Ibs. $ 00 
110 or 300 baud, RS 232C serial DIABLO 1650 | с 
ASCII ua. 
e Friction feed, paper width to 15" Receive only 2,4] 9. 
Metal daisywheel printing at 40 cps. 


$795 00 
ѕовос 10 120 195. МЕС Spinwriter 


қ Do upper/lower case, full — 9006 10 140 $1,250.00 Call or write for prices 


• Numeric keypad, protected fields RS 2320 and 20mA current loop 
sar 25Ih line terminal slatus display two weeks to clear) including handling" and 6% sales tax if delivered 
e Auxillary exlension роп 16 function keys (32 with shift) within California. 


*Handling: Less than $2,000, add 2%; over $2,000, add 1%. Everylhing 
shipped freight collect in factory cartons with manufacturer's warranty. 


RU. 
le B % all 
MICROMAIL » BOX 3297 » SANTA ANA, CA 92703 
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specify the starting address (SSTAR) 
and the ending address (SSTP) of the 
code to be examined. In listing 2 this 
information is entered at hexadecimal 
addresses 2E42 and 2E44. 

Employing the FIXLXI program 
with a terminal operating at a data 
rate of 1200 bits per second (bps), 1 
found that I could get through our 
BASIC listing in less than two hours. 
Similar results were obtained when | 
relocated another old assembler pro- 
gram, 


Data Block Problems 

It is not good programming prac- 
tice to place program constants in the 
midst of executable code, Unfortu- 
nately, this and other kludges are fre- 
quently found. However, you will 
find in most cases that the program 
constants are at least huddled 
together in a contiguous block. If this 
is true, the data block can be moved, 
but no fixing of references should be 
performed within the data block. As 
indicated by Zolman, the procedure 
in this case is to perform the fixing of 
references in two stages. First, pro- 
gram references are fixed in the pro- 
gram block up to, but not including, 


Table 1: These six pieces of information must be entered into the locations shown 
(beginning at hexadecimal location 2Е01 for listing 1) before a relocation can be per- 
formed with the modified relocator program. 


Number 
Label of Bytes Address 
a 2 2E01, 
2E02 
b 2 2E03, 
2E04 
с 2 2Е05, 
2Е06 
а 2 2Е07, 
2Е08 
е 2 2E09, 
2ЕОА 
1 1 2Е0В 


the data block. Then, skipping over 
the data block, program references 
after the data block are fixed for the 
remaining portion of the program 
block. 

In addition to the usual data block 
problems that have been mentioned, 
there is another difficulty еп- 
countered when systems software is 
relocated. The data blocks in an 
applications program will normally 


Comments 


First address of block to be relocated 


Last address of block to be relocated 


Destination address 


First address to have references fixed 


Last address to have references fixed 


00 = fix references only 


Function select: 01 = move block and fix references 


= move Боск only 


contain constants that are indepen- 
dent of the location of the program. 
In a systems software program like 
BASIC this is not true for all con- 
stants. This is so because of the design 
logic of an interpreter program. 
Essentially the interpreter works by 
comparing an input command or 
function to a table of legal commands 
or functions. If a match is found, con- 

Text continued он page 190 


New from Osborne 
Adam Osborne 


foretells the Next Industrial Revolution 


A revolution based on microelectronics. Will it prove to 
be a dream or a nightmare? In his new book, Dr. Osborne 
takes an honest look at the microelectronics boom; he LS 
scrutinizes what is happening today and predicts what will 


certainly be happening tomorrow. 


by Adam Osborne 
H28.4. $3.95 


OSBORNE/McGraw-Hill 


630 Bancroft Way, Dept. B1, Berkeley, CA 94710 
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Running Wild — The Next Industrial Revolution 


A 


ке 


C 


e М 


Everything you always wanted to know about PET but 
Commodore didn't tell you. A practical guide 10 PET program- 
ming techniques, graphics, operation, and how to cope with those 
745! PET peculiarities. 


== <> IEEE 488 
^ (СРІВ) Bus 


This is the only complete guide available on interfacing PET to 
.}yGPIB. Learn how to program the PET interface to control power 
supplies, signal sources, signal analyzers and other instruments. 

The book's full of practical information, as one of its authors 
assisted in the original design of the PET GPIB interface. 

“PET i a registered trademark of Commudore Business Machines 31-4. $15.00 


For credit card or phone order, call (415)548-2805 


cGraw:: Hill 


РЕТ? 


Personal Computer 


Guide 
by C. Donahue & J. Enger 


NEW this Winter 


#30-6. $15.00 
PET and the 


by E. Fisher and С. W. Jensen 
NEW this Winter 


X 


Circle 123 on Inquiry card. 


51973 
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ANNOUNCING: 
MICROSTAT 


A complete statistics package for business, scientific, 
education and research work. No other package has 
the features of MICROSTAT. For example: 


е File oriented with COMPLETE editing 

е A Data Management Subsystem for editing, sort- 
ing, ranking, lagging, data file transfers PLUS 11 data 
transformations (e.g., linear, reciprocal, exponential, 

etc.) * Frequency distributions * Simple and multiple 
regression * Time series (including exponential smooth- 
ing) * 11 Non-parametric tests * Crosstabs/ Chi-square 
* Factorials (up to 1,000,000!), permutations, combinations 
* B Probability distributions * Scatterplots 

е Hypothesis test (Mean, proportion) • ANOVA 

(опе and two-way) 9 Correlation * Plus many 

other unique features 


NEW! 


Users manual: $10.00 (credited towards purchase) 
and includes sample data and printouts. Uses 


NORTH STAR BASIC 32K of memory, one or two disk 


drives (2 recommended). Printer optional. Price: $200.00 

| ECOSOFT 
Р.0. Box 68602 

Indianapolis, IN 46268 


Phone orders: 


master charge 
(317) 253-6828 


IMi IN'EGBAME CARD 


2-80/ТН5-80 Users 
BOOK YOU'VE WANTED NOW CAN BE YOURS 
THE Z-80: HOW IT WORKS 
(THE PROGRAMMERS PERSPECTIVE) 
By Monte Corum 
Best Most Complete Reference Yet 
cpu Operation Explained 
Addressing Modes Demystified 
Register Functions Described 
Instructions Defined 
Interrupts Diagrammed 
Cycles Outlined Formats Described 
Execution Described in Text, 
Notation and Diagrams 
Meaningful Analysis of 698 Commands 
in Formatted, Usable Tables 
Simple, Consistent Notation and Formats 
A Programmer's Book, Beginner or Experienced 
Ideal Text for Class Instruction 
Pricse: $17.95 Plus Tax and Shipping 
VISA & MSTRCHRG-NUMBER AND EXP. DATE 
PREPAID WE SHIP 
MICROWARE ASSOCIATES, INCORPORATED 
9301 N. 58th St. DPT. AAA 
SCOTTSDALE, AZ. 85253 


DEALER INQUIRIES INVITED 
™ TRS-80 IS A TRADEMARK OF TANDY CORP. 
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CP/M 2.0 


Expand the horizons of your TRS-80 
model | with the industry standard oper- 
ating system, CP/M version 2.0, and get 
these advantages over TRSDOS: 


Ө compatible with hundreds of existing 
software packages 


€ wide choice of programming 
languages: BASIC, PASCAL, FORTRAN, 
COBOL, C, ASSEMBLER, and others 


Ф faster disk access 
© more storage per diskette 


@ assembler, editor, file handler, and 
dynamic debugger included with 
the operating system 


Introductory price: $175 including manuals 


рек 
TRoUT 


CP/M is a trademark of Digital Research Inc. TRS-BO is a trademark of Tandy Corp. 


-] 
әт 
Ф 
Qo 
© 
= 
© 
ч, 


For full details about how CP/M 2,0 can 
improve the performance of your TRS-80 
model ll, contact: 


PICKLES & TROUT 


Р.О. BOX 1206. GOLETA, CA 93017, (805) 967-9563 


5-100, 6-PORT COMMUNICATIONS 


П] 


| даа ag 


ЖҮП ШІ 


INTERFACES MULTI TERMINALS, COMPUTERS, 
PRINTERS, MODEMS, ETC. 


2,4, OR 6 CHANNELS; 2 OPTIONAL RTC’S 
SELECTABLE 1/0 ADDRESS 

PROGRAMMABLE SYNC. CHARACTERS 

SYNC AND ASYNC 

HARDWARE ERROR CHECKING (CRC-16, CCITT) 


COMPLIES WITH: EIA RS-232C STANDARD; IEEE 
PROPOSED $-100 BUS STANDARD 


FULL 6-PORT CONFIGURATION (ASSEMBLEO AND 
TESTED) $895.00 


For intormation, contact: Dianne Polk (703) 893-4330 x 100 


Inco, Inc. 
Ф 7916 Westpark Drive C) McLean, Virginia 22102 
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Listing 2: An 8080 program to facilitate the examination and correction of load X im- 


mediate (LXI) instructions. (Because of the multiple uses of the LXI instruction, the 

Ие” (С Rar relocator program of listing I can, in certain circumstances, mishandle the 2 bytes of in- 
formation following the LXI code.) The program is designed to run with the Dynamic 

SE М S ATI О М! Debugging Too! (DDT) of the CP/M software. Given the starting and ending addresses 


of a source program block, this program finds LXI operation codes. It then displays the 
following information on the user's terminal: the memory address where the LXI in- 


rdi eene koel naria ipi struction is located; the operation code; the 2 bytes following the operation code. Con- 
Олл Poss om tai tail ar trol is then passed to the monitor to allow the operator to make any needed corrections. 
and 3x faster than a PDP1 1-34, Our X-920 Upon reentry the search for LXI operation codes is resumed at the next operation code 
Gui X-8000 16 енота гіне ЗОВОО. following the LXI operation code previously found. 
of mamory direcily and is coming soon! 
"Trademark Western Digital Corporation 2096 ORG 2реёнк 3SET ORIGIN 
2008 291182Е START: LXI 8.4 TABL3 }В.С=ТАВЬЕ PTR 
DISPLAY/EDIT TERMINAL 2003 2А422Е LHLD 55ТАВ 3D, E=MEMORY РТР. 
Model X-920 2006 ЕВ XC HG 
2007 314E2E LXI 5Р,5ТАСКФ8  JINTIALIZE STACK 
2D@A CDEB2D CALL BUSY JCHECK CRT STATUS 
j 2000 3EGA MVI Аг ФАН SLINE FEED 
5 2DOF 0364 OUT CRT 370 CRT 
2211 CDEB2D CALL BUSY JCHECK STATUS 
2014 3E9D MVI As@DH 3САНВ». RET 
5820 (without 18 function keys) 2016 D384 OUT CRT 270 CRT 
2018 3AAS2E CHEKF: LDA 55ТР+1 ІСНЕСК FOR END OF FILE 
STANDARD FEATURES (partial list) әрів 92 SUB р 
и мыңы са те: ВИ 201С С22620 ЈМ 2 МЕХТ sCONTINUE IF МОТ 
2 4 2DIF 3A4a2E LDA SSTP 
е aa ыы 2D22 93 SUB Е 
к ть characias 2р23 ч JZ ENDF 3QUIT IF END 
ррега 2026 1A NEXT: LDAX D JLOAD МЕМ» CONTENTS USING PTR. 
ы dias 2D27 67 MOV На 1SAVE IN H 
ә Clear full intensity data only 2D28 AF XRA A 3ZERO ACCUM. 
z Жш. ыйынды, reverse ven 2029 6F MOV Lea FSET UP CNTR- 
S 106 Kays with Aipha lock 2D2A 20 COMP3: INR L 3BUMP CNTR 
е 14 key numeric pad with decimal 2D28 7D MOV AL 
н Jë special nane 2D2C FEIB CPI 27р JCHECK FOR END OF TABLE 
: 202Е САЗА2р JZ AGAIN JUMP IF THRU 
Ane 2031 ВА LDAX В ЈІ0АЮ TABLE ENTRY 
а Protect mode 232 94 SUB H sCOMP. WITH CURR. МЕМ. 
ы нае РНИИ 2033 СААҒ2р Jz MTCH3 SUMP IF MATCH 
So NN врат eer фы JMP СОМРЭ JLOOK AGAIN 
D3A d AGAIN: LXI В,ТАВІ2 ;PTR HAS ADDR 2 BYTE OFS 
» fi 
ати || арар АР ХА А гиБло ACCUM 
spaces, end of line, end of screen; set hi,lo.zero 2D3E 6F MO V LA %5ЕТ СТН» 
intensity; set blink; etc. 2D3F 2C COMP21 INR L ;BUMP CTR. 
* Optional screen print & 2nd page memory орай TD моу AsL 
For our system оғ for yours, in commercial, 2р41 FEI3 CPI 19D 3CHECK FOR END TABLE 
technical. educational or personal applications, 2043 СА5720 JZ NOMAT МР IF THRU 
the Computex X-920 is unmatched in its class. 2046 BA LDAX B JLOAD TABLE ENTRY 
2D47 94 SUB н :СОМР. WITH CURRENT МЕМ» 
All features of the Hazelline 1400 and ADM-3A 2046 СА5620 JZ MTGH2 3jJMP IF MATCH 
Ptus: 128 ASCII characters... орав 93 INX B ELSE BUMP TABLE PTR. 
7х LÀ big wh 2D4C C33F2D JHP COMP2 3100K AGAIN 
| vee I 2DAF 7D MTCH2: МОУ Ам, FOUND 3 BYTE OP CODE 
Poe аа, 2050 ҒЕй5 СР: 5D JLXI^S FIRST FOUR IN TABLI 
Tabbing ... Integrated 2052 DASE2D ЈС FDLXI SIF Lesa ОР 15 LXI 
numeric pad. 2055 13 NOLXI: INX р 3NO T LXI IF НЕВЕ, 50 
2056 13 MTCH2: INX р ҘМОУ МЕМ. РТА. TO NEXT LOC. 
2057 13 NOMAT: INX р 
гы % 2058 B1182E LXI БВ,ТАВҺЗ SRESET TABLE PTR. 
799 205В 031820 JMP  CHEKF JCONTINUE SEARCH 
2DSE 7A FDLXI: MOV AD SFOUND LXI,PREP FOR OUT 
List price 9:956 2DSF CDAD2D ADDR: CALL BYTE! jOUTPUT IST DIGIT:HI ADDR 
2D62 7A MOV а, 
PERKIN-ELMER (Model 550) 2063 CDBS2D CALL BYTE2 JOUTPUT 2ND DIGIT:HI ADDR 
2D66 7B MOY AE 
ОН the shelf delivery now on the Model Х-920 2D67 CDAD2D CALL  BYTEI sOUTPUT IST DIGIT:LO ADDR 
алы кы || ет MAS 
. 2D6B CDB52D CALL BYTE2 JOUTPUT 2ND DIGIT:LO ADDR 
thin YO day. аа үү реді 2D6E СрОС2р CALL SPACE JINSERT TWO SPACES 
mr epit rni Малны. шен er Б Meum 
para ‚ postpaid. Cas . 7 DAD2D A El JOUTPUT OPCODE BYTES 
edere ag rines уе 2075 1А LDAX D 30F LXI INSTRUCTION 
accepted. 2076 CDB52D CALL ВҮТЕ2 
amputo желеді. ш Sh neo 2079 CDDC2D CALL SPACE JINSERT TWO SPACES 
at w » Written hardware warranty. 2D7C 13 CONST: INX D JD,E POINTS TO 16 BIT 
м aci ошро cd 2070 13 ых р JCONSTANT FOLLOVING LXI ОР 
2Р7Е 1А LDAX р JLOAD IT IN ACCUM. 
2D7F CDAD2D CALL  BYTEI JOUTPUT IST DIGIT OF CONSTANT 
2DE2 1А LDAX D SLOAD AGAIN(BYTEL CLOBBERS) 
(312) 684-3183 2083 CDBS2D CALL BYTE2 J0UTPUT 2ND DIGIT(ASCII CODE) 
COM PUTEX 2D86 IB pox р ІРОІМТ TO 3RD&&TH DIGITS 
Microcomputer Systems 2D87 1A LDAX р 3LOAD IN ACCUM. 
"The Computer Experts” 2D88 CDAD2D CALL  BYTEI JOUTPUT 3RD DIGIT 
5710 Drexel Avenue 2D8B 1А LDAX р LOAD AGAIN 
Chicago, IL 60637 2080 CDBS2D CALL  BYTE2 JOUTPUT ATH DIGIT 
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VULCAN - DBMS Llisc/ 3 
THE PROFESSIONAL DATABASE M ART, INC. 


MANAGEMENT SYSTEM 
DO IT YOURSELF 


For 8080/2780 systems under CP/M or PTDOS 


* VULCAN is a complete database management system that has 
ANADEX Printer, DP 8000 ............ .$ 845.00 


38 powerful, easy to learn, English-like commands to 
CENTRONIX 730 Matrix Printer ........ 825.00 


manipulate files, records, fields, and scratch-pad variables. 

* VULCAN has a command repertoire which includes such com- 
mands as: SORT, REPORT, APPEND, INSERT, EDIT, 
COPY, REPLACE, LOCATE, DISPLAY, DO, LIST, and 


LOOP. (with 4 free zip pack ribbons) 

* VULCAN structured data records can be selectively chosen for HAZELTINE 1520 .................... 1319.00 
processing using complex Boolean, string, or mathematical ex- IMS 16K RAM Memory Board .......... 350.00 
pressions. SOROC IQ 120 TERMINAL Assembled .. 795.00 


* VULCAN can be used in interactive or program mode. The 
program mode uses modern structured command programs to 


TI "SILENT 700" PORTABLE PRINTERS 


combine powerful DBMS operations. ТІ 743 (ВО) ж ЖЛЕ. bee алат ль она RU Bem 1095.00 
* VULCAN is written in assembly language for efficient infor- УЧЕ (КОМ): iunoolde cem b e aaa 1250.00 
mation processing and requires 36K bytes CP/M system and ТІ 994 Personal Computer ............. 1150.00 


one or more disk drives. 
“ ҰШСАМ can accept or store data in standard ASCII files to 
be compatible with BASIC, FORTRAN, etc. 


*VULCAN (CP/M or PTDOS) $490 
Manual only $ 25 


CARTRIDGES » DISKETTES * MAG TAPE 
ACCESSORIES 


ADDS, CENTRONICS, HAZELTINE, IMSAI, LEAR 
SIEGLER, TECHTRAN, TI, VECTOR GRAPHICS 
AND OTHERS 


STORE HOURS: 9 А.М. - 5:30 P.M. Mon. through Fri. 
Call or write for quotes or information. 


E3 
Disc / = 1840 LINCOLN BLVD., 
SANTA MONICA, CA 90404 


MART, INC. (213) 450-5911 


SCDP 


Software Consultation Design 
and Production 
6542 Greeley St. 
Tujunga, CA 91042 (213) 352-7701 


California residents add 6% sales tax. 


ы 522. 


NOVATION САТ 
ACOUSTIC MODEM 
* ANSWER, ORIGINATE 


LEEDEX VIDEO 100 


12" BLACK & WHITE MONITOR 


ио *VIDEO BANDWIDTH 12 MHz t3db 
e LOW PROFILE DESIGN eCOMPOSITE VIDEO INPUT 


179% 51299 
рріс Пик  50ОВОС IQ 120 


* SERIALRS282C ЕНСАБЕ 
• FULL ASCH II UPPER/LOWE 

OR APPLE IPLUS  , NUMERIC KEYPAD CURSER KEYS 

* SCREENCONTROL& 3750 


PROTECTED FIELDS % 
*ALSO AVAILABLE* a 

APPLE I 32K #1050 н 

APPLE ї48К 1125 SOROC IQ 140 *1 ‚225.%° ғ 

*COLOR “GRAPHICS  * SOUND AXIOM Б 

APPLE II ACCESSORIES? Ех 801 MicroPrinter $495 Н 

Ш AC Ех 820 MicroPlotter $795 : 
APPLE DISK if. ees 440 WORKS DIRECTLY WITH APPLE TAS-80 PET ey 

i | WITH CONTROLLER CARD ....'495 © SILENT NON-IMPACT OPERATION E 
(7 ALF MUSIC SYNTHISIZER. ....... 1240 PASCAL LANGUAGE SYSTEM. 50 • 160 CHARACTERS PER SECOND a 
"M CORVUS 10 MEGABYTE DRIVE “4,650 INTEGER BASIC CARD ........ 155 °80, 40 OR 20 COLUMNS PER LINE a 
%85232С/20МА OR PARALLEL ASCII  &xezowensPeone x 
5 SD EXPANDORAM „ TO ORDER o е 


“64К 5.100 DYNAMIC RAM BOARD WITHOUT MEMORY. $149 00 ге imm mee Meer 9% зепа сазмеге | aser chaige 

*WORKS WITH 2-80, 8080 5 8085 16Ккт_ 21500 3% Sv. ($10 Minimum) for handling, shipping (air service) and 

*POWER CONSUMPTION 5 WATTS —————————— 85V surance, or equipment wil be өркенді freight collact 

*BANK SELECT *PHANTOM REFRESH --------ҡ Catiformia residents add 6% sales tax A equipment (ө in 

«МО WAIT STATES REQUIRED бакыт. factory cartons with the manufacturers утау; Equipment 
ADD $50 FOR ASSEMBLED & TESTED i$ subject to ш change and avaitabiity without notice. 
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Listing 2 continued: 


2DBF 
2D92 
2D93 
2D94 
2097 
2D98 
2099 
2D9A 
209В 
2D9c 
2р9р 
2DAE 
2раАі 


20А4 % 


2DAS 
2DAT 
2DA9 
2DAC 


2DAD 
2DAF 
2086 
2DBI 
2084 
2085 
2087 
2088 
2089 
2DBA 
2DBD 
2DBE 
арса 
2503 
2рса 
2065 
2DC6 
2067 
2DC6 
2DCB 
eDCC 
2DCD 
2DCE 
eDCF 
2002 
2003 
арра 
2007 
2008 
2DDA 
2DDB 
2DDC 
eDDF 
2DEI 
ӘБЕЗ 
20Еб 
20Е8 
2DEA 


2DEB 
2DED 
2DEE 
2DF! 
2DF2 
2DFA 


2Ей6 
2Eg9 
2EGC 
2EOF 
2Е12 
2Е15 
2Е18 
2Е1В 
2Е1Е 
2Е21 
2Е24 
2Е27 
2E2A 
2E2D 
2ЕЗ@ 
2ЕЗ2 
2Е36 
2ЕЗА 
СЕЗЕ 
2E42 
2EAA4 
2Е46 
8204 
0025 
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600620 


ЕВ 
CDEB2D 
1А 
D384 
EB 

c9 
CDEB2D 
3E29 
D384 
CDEB2D 


ФАЙр 


THRU: 


EN DF: 
LOO PO : 


proses 


BYTEI: 


ВҮТЕ2: 


OuTT: 


ВЕЗТИ: 
ТУРОТ: 


SPACE: 


pteuee 


BUSY: 


MESGE: 


454EA428AF 


960Е16 
1Е262Е 
363ЕС6 
CEDED6 
DBDEEG 
EEF6FE 
811121 
31 2А22 
323AC2 
C3C ACA 
CCCDD2 
DA4DADC 
E2E4EA 
ECF2F4 
ҒАЕС 


39313233 
34353637 
38394142 
43444546 


тее 


TABL2: 


TABL3: 


ASCTB: 


55ТАЯ: 
SSTP: 
STACK: 


CALL SPACE JINSERT TWO SPACES 
INX р JADVANCE МЕМ PTR 
INX D JTO0 NEXT OP CODE 
LXI В, 55ТАК JSAVE МЕМ PTR 

моу ALE 270 NEXT 106, 

STAX B 250 CAN LOOK FOR 
MOV А, 0 3NEXT OP CODE 

INX B SUPON REENTRY 
STAX B STO PROG. 

RST 87 300 MANUAL CONTROL 
LXI B,MESGE-1 ¿FIND EOF MESSAGE 
INX B SLOAD IT,BYTE АТ A TIME 
CALL BUSY JCHECK STAT OF CRT 
LDAX В 
OUT CRT JPUT ІТ OUT 
CPI к" STILL END 
JUN 2 LOO PO 200 TO MANUAL 
RST 27 JCONTROL WHEN FINIS 
OUTPUT SUBROUTINES  *e«ee 
AN I QFOH 3МА5К LEAST SIG. BITS 
MO V В,А 3SAVE IT 

XRA A 25ЕТ FLAG#@ 
CALL OUTT JOUTPUT TO CRT 
RET JRETURN FOR NEXT 
ANI ӚҒН 3MASK MOST 516. BITS 
MOV В.А 3 SAVE 
ХНА А Аад 

INR A 3SET FLAG=! 
CALL 09ТТ 3QUTPUT TO CRT 
RET 3MO RE? 
CPI дан ЗСНЕСК FLAG 
JN 2 RESTR ЈТЕ 81 BR AROUND 
MOV А,В 28ЕТ OUT BYTE 

RAR JSHIFT INTO 
RAR SLOWEST 4 BITS 
RAR 3PREP FOR CONV 
RAR TO ASCII 
JMP ТҮРӨТ SCONVERT & OUTPUT 
MOV А, В 3GET OUT BYTE 
NOV „А JSET UP FOR CONV 
XRA A 

MOV HLA 38 ІМ ТОР 8 BITS 
LXI В. ASCTB 3LOAD ADDR TABLE ІМ В,С 
DAD B 7GET POS IN TABLE 
XCHG 3S5AVE D.E 
CALL BUSY JCHECK STAT OF CRT 
LDAX D LOAD CONV. VALUE 
QUT CRT РОТ IT OUT 

XCHG JGET D,E BACK 
RET JRETURN РОН NEXT BYTE 
GALL BUSY CHECK CRT STAT 
MVI Ast * JSPACE 
OUT CRT 3TO CRT 
CALL BUSY ІСНЕСК STAT 
MVI А,” JANOTHER SPACE 
QUT CRT iTO CRT 

RET 

STATUS CHECK OF OUTPUT PORT %%9%%% 
IN CRTS JCHECK IF READY 
RAR 
JNC BUSY 
RET JRETURN IF READY 
DB ЙАН, ВОН 

DB “END OF FILE SEARCH” 

TABLES AND CONSTANTS *#### 
DB #6Н, ВЕН, 16H sTABLE OF 2 BYTE 
DB IEH,26H,2EH 20Р CODES 

DB 36H,3EH,0C6H 

DB üCEH,ODEH, QD6H 

DB üDBH,ODEH, GE6H 

DB BEEHs @F6Hs QFEH 

DB 8d1H,11H,21H STABLE OF 3 BYTE 
DB ЗІН,2АН,22Н ОР CODES. 

DB згн, ЗАН, 9С2Н JLXI INSTR. ARE FIRST 
DB #СЗН, 9C 4H, QCAH 

DB @CCH, СОН, @D2H 
DB QDAH,GDAH, ВОСН 

DB ВЕЗН, ВЕДЗН, QEAH 

DB BECH ВЕ2Н. ВРАН 
DB @FAH,@FCH 
рв 38H,31H,32H,33H STABLE ОҒ ASCII 
DB 34H,35H,36H,37H JEQUIVALENTS OF 
DB 38H,39H,41H,42H #905. I-F HEX 

DB 43Hs 44H, ASH 46H 

DS 82H START OF SOURCE 
DS 82H ЕМО OF SOURCE 
DS 88H 3SPACE FOR STACK 
CRT EQU дА 3CRT PORT 

CRTS EQU 85 3CRT STATUS PORT 


January 1980 © BYTE Publications Inc 


Тех! continued: 

trol is passed to that routine within 
the BASIC code. This procedure is 
frequently implemented by storing 
the address of the desired routine 
immediately adjacent to the com- 
mand (function). (Actually, since 
commands (functions) are not all the 
same length (RESTORE is larger than 
FOR), it is common practice to place 
a delimiter, such as 0, immediately 
after the command (function). The 
address of the proper routine then 
follows.) 

Thus, after the system software has 
been relocated and program refer- 
ences fixed, the command and func- 
tion table addresses must also be 
fixed. These areas will usually be 
clearly indicated in the program 
listing. Also, since the data that must 
be changed is reasonably small, a 
manual fix can be readily performed. 
The success of this process is depen- 
dent upon your knowing the new ad- 
dresses of the command (function) 
routines. Consequently, if a number 
of shifts and/or additions must be 
made, І would strongly suggest that 
changes and fixes be made one at a 
time. While this procedure requires 
more work, it is preferable to making 
all changes at once, since it is easy to 
lose track of where everything is 
located. 


Caveat Emptor 

After carefully implementing the 
programs and following the proce- 
dures that have been outlined, you 
may still find that your relocated soft- 
ware has glitches. Excluding pilot 
error, the source of any problems can 
logically be only an improper refer- 
ence fix. While there may be many 
ways for this to happen, I have found 
only two species of software bugs 
that create this problem. 

The first, and potentially least 
troublesome, bug occurs when an 
isolated byte or two of data is buried 
in the middle of executable code. 
With this particular gem I also found 
a call to a subroutine whose sole func- 
tion was to implement a jump over 
the data! (I'm not making this up. I 
really did find this super kludge.) 

If you are extremely lucky, the iso- 
lated byte(s) will not just happen to 
be the same as one of the 2- or 3-byte 
operation codes, In this case the relo- 
cator program will assume incorrect- 
Іу that it is a 1-byte operation and 
correctly continue to search for 
3-byte operation codes. In the more 


Circle 131 on inquiry card. 


NO FRILLS! NO GIMMICKS! JUST GREAT 


DISCOUNTS 
MAIL ORDER ONLY 


DIGITAL SYSTEMS 
Computer 
Double Density 
Dual Drive ,,...... 2433.00 


Prices 
1500(Kit) .... TELE Call 


CENTRONICS For 
779-2 . А 995.00 Prices 
700-2 .. 1350.00 
703 tractor 2195.00 
Micro Printer 395.00 
730 975.00 


NORTHSTAR 

Horizon | assembled.. 1529.00 

Kit... ,..,. 1339.00 

Horizon || assembled. , 1999.00 

kit .,...... 1599.00 

TELETYPE 
Mod 43 


INTERTEC 
Superbrain 


HAZELTINE 
$4345.00 


1149.00 
CROMEMCO 
System Ш $1000 off .. 4990.00 


TEXAS INSTRUMENTS 
810 Printer 1595.00 


АТАН! 800 795.00 
ADDS Regent 25 CALL 


Optima Cabinets (New) .. 99.95 
9" Scotch Diskette . . . . Box/29.95 
8" Scotch Diskette. .*. . Box/34.95 


... 995.00 
2195.00 


Most itams in stock for immediate delivery. Factory-(resh, sealed cartons. 


DATA DISCOUNT CENTER 


Вох 100 135-53 Northem Bivd., Flushing, New York 11354, 212/465-6609 
N.Y.S. residents add appropriate Sales Tax. Shipping FOB N.Y. 


BankAmericard, Master Charge add 3%. COD orders require 25% deposit. 


T.D.Q. 
TAPE DATA QUERY 


THE IDEAL SOLUTION FOR PERSONAL AND 
VERY-SMALL BUSINESS DATA MANAGEMENT 


PET-8K TRS-80-LVL II 


* COMPLETE CASSETTE FILE MANAGEMENT SYSTEM 
-ENGLISH-LIKE COMMAND LANGUAGE 
-REPORT GENERATOR 
-UTILITY PACKAGE 
-NO PROGRAMMING KNOWLEDGE REQUIRED 
-REQUIRES 2 CASSETTE RECORDERS 

* T.D.Q. APPLICATION CASEBOOK 


COMPLETE DIRECTIONS TO MICRO-COMPUTERIZE: 
INVENTORY CONTROL € CUSTOMER DIRECTORY 
ACCOUNTS RECEIVABLE € APPOINTMENT SCHEDULING 
ACCOUNTS PAYABLE ө VENDOR MASTER FILE 
ORDER PROCESSING Өө PAYROLL JOURNAL 
LABEL PRINTING € CHECKBOOK JOURNAL 
CHECK PRINTING € TELEPHONE BOOK 
INVOICE PRINTING ә RENT COLLECTION 

**SPECIAL YEAR-END SALE PRICE - $100.00** 
INCLUDES: 
CASEBOOK; 2 CASSETTES; 3 USER'S MANUALS & REF. CARDS 
ORDERS MUST BE RECEIVED BY JAN. И, 1980 
SEND CHECK OR MONEY-ORDER ГО: 


H. GELLER COMPUTER SYSTEMS 
P.O. BOX 350 


NEW YORK, N.Y. 10040 
IN.Y, RESIDENTS ADD SALES ТАХ) 
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Baud News 


Published by Datasoutb Computer Corporation, 627-F Minuet Lane, Charlotte, NC 28210. 


For LA36 Owners, 1200 Baud Breakthrough 


CHARLOTTE Aspokesman for Data- 
south Computer Corp. confirmed 
reportsof LA36DECwriters® print- 
ing at blazing speed. With 
Datasouth’s DS120 Terminal Con- 
troller, the LA36 prints bidirection- 
ally at speeds up to 165 cps with 
true 1200 baud throughput. A 
1000character internal print buffer 
eliminates the need for fill 
characters. 


Well-Endowed With 
Features 
Versatile performance features 
include complete forms control and 
data formatting capability program- 
mable from either the keyboard or 
data stream; plus both an EIA 
К5232-С and 20mA Current Loop 


interface. 


Easy Installation 
This blazing speed is accom- 
[plished by replacing the LA36 logic 
icard with the DS120 unit —which 


is fully compatible with existing 
electronics. 


Results Are In 

As BAUD NEWS went to press, 
DS120's were providing enhanced 
speed and versatility for more than 
3000 LA36 owners. The micro- 
processor-based electronics have 
proven very reliable, and service, 
when needed, has been prompt and 
efficient. Of course, the DS120 
comes with а 90-day warranty on 
materials and workmanship. 


Delivered Nationwide 
Datasouth reports a network of. 
stocking distributors in major cities 
throughout the U.S. for prompt 
serviceanddelivery, The spokesman 
added that he welcomes inquiries 
and will gladly give youall the details 
on the 05120, He can be called at 
704/523-8500 or addressed at 
Datasouth’s office, 627-F Minuet 

Lane, Charlotte, N.C. 28210. 


DEC is a registerad trademark of Digital Equipment Corporation. 
Installation of the DS-120 will void any DEC warranty or service contract. 
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usual case, the isolated byte will be 
identical to a 2- or 3-byte operation 
code. Then the possibility exists not 
only for an improper reference fix, 
but also for a mangling of the opera- 
tion code(s). Fortunately, this mang- 
ling process is generally not self- 
propagating, so the damage is usually 
localized. 

The second, and potentially most 
troublesome, bug involves the 
writing of relocatable code. While it 
may come as a surprise, yes there is 
such a thing as nonrelocatable code. 
To see that this is so, recall that the 
relocator program fixes references by 
operating only on the 2-byte hexa- 
decimal constant following 3-byte 
operation codes. Implicit in this pro- 
cedure is the logical assumption that 
all references to program addresses 
will be made via 3-byte operation 
codes. Certainly this is the easiest and 
most natural way to handle ad- 
dresses. However, it is possible to use 
the 1- and 2-byte operation codes to 
manipulate addresses. 

As a case study of this particular 
"buggy" (and bugging) practice, I 
submit the verbatim example from a 
listing of ап assembler program in 
listing 3. 

In this example the programmer 
needed to load the character fol- 
lowing an operation code into the 
DE register pair without disturbing 


the HL register pair. Without a 
detailed knowledge of other program 
constraints, it is difficult to specify a 
foolproof fix for this code. Assuming 
no stack problems, appropriate sub- 
stitutions are suggested in listing 4. 

Those wishing to write relocatable 
code will avoid use of the program- 
ming practice illustrated in listing 3. 
(This is not an onerous requirement, 
since code that violates this conven- 
tion tends to be tortured and 
unnatural. Those who, for pro- 
prietary or other reasons, wish to 
write nonrelocatable code will liberal- 
ly sprinkle their code with such 
examples. 


What To Do 

At this point it is reasonable to ask 
what can be done if you encounter 
one of the exotic bugs I have dis- 
cussed. Unfortunately, there is no 
quick fix that is generally applicable. 
However, the following guidelines 
and suggestions may be helpful. 

First, the source of the bug needs to 
be isolated to an area less than the 
size of the whole program. To do 
this, study the actual operation of the 
program. For which commands or 
functions does the program fail? 
After this bit of detective work, exa- 
mination of the command or function 
table of your listing will tell you 
where to begin looking for the bug(s). 


If nothing turns up at this point, 
the bug may be in a subroutine called 
by the command (function) routine. 
Even worse, it may be in a subroutine 
called by the subroutine, etc. 

Finally, if all else fails, it will be 
necessary to perform a step-by-step 
trace of the operation of the program. 
At best this is a tedious process. If, 
however, you have isolated the bug, 
it is possible to set up a breakpoint 
that is activated only upon entry to 
the program segment that is suspect. 
(A breakpoint works by causing pro- 
gram control to pass to the monitor 
when the breakpoint is encountered. 
Before the breakpoint is activated, 
program execution is performed at 
normal machine speed.) With the 
Dynamic Debugging Tool program of 
the CP/M system distributed by 
IMSAI, a single breakpoint can be set 
by temporarily replacing a byte of the 
suspect software with the RST 07 
instruction (FF in machine code). 
After the monitor has control, you 
can use it to generate a detailed trace 
of the program's operation for the 
suspect area. 

After this recounting of the perils 
of relocating systems software, I hope 
that the reader is not totally dis- 
couraged. For well-designed soft- 
ware, relocation can be easily man- 
aged using the relocator and FIXLXI 
programs. 8 


Hexadecimal Instruction 
Address Code Mnemonic Operand Commentary 
ВОС4 ЗЕ Ғ0 MVI A,ABUFF and ОРЕН ; LOAD LOW BUFFER ADDRESS 
ВОС 80 ADD В АБО LENGTH OF OP CODE 
BDC7 SF MOV E.A 
BDC8 ЗЕ D4 MVI A(ABUFF and ОРРООН)/256 
BDCA CE 00 ACI 0 ‚СЕТ HIGH ORDER ADDRESS 
BDCC 57 MOV DA 
BDCD 1A LDAX D ‚РЕТСН CHARACTER AFTER OP CODE 


Listing 3: Án example of poor programming practice. In this example, the programmer has loaded the 
DE register pair without disturbing the HL register pair. However, because the reference to the address 
hexadecimal D4F0 is done via 1 and 2-byte op code, this machine is not machine relocatable. 


Hexadecimal 

Address Code 
BDC4 11 FO D4 
BDC7 E5 

BDC8 68 

BDCS9 26 00 
BOCS 19 

BOCCO EB 

BDCD E1 

BDCE 1A 


Instruction 

Mnemonic Operand Commentary 

LXI D.D4FO LOAD BUFFER ADDRESS 

PUSH H ‘SAVE H,L PAIR 

MOV L,B "СЕТ LENGTH OP CODE 

MVI Н,00 ‚РАО WITH ZEROS 

DAD D ‘ADD LENGTH TO BUFFER 

XCHG ‚РОТ RESULTS IN D,E 

POP H ‚СЕТ H,L BACK 

LDAX D ‚РЕТСН CHARACTER AFTER OP CODE 


Listing 4: Another method of performing the operation shown in listing 3. Here the reference to the 
address hexadecimal D4FO is done using the LXI op code. This code is machine relocatable. 
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ЕНЕАУҮ DUTY COUPLER 


Crystal control punches through rain- soaked, 
muddy lines to grab weakened signals. 


Heavy duty rubber cups hold fast... knock out 
noise. 

Torture testing boosts reliability above 99%. 

DATEC Heavy Duty couplers are guaranteed. 

We're building our reputation on acoustic 


DATEC 30 onginate 
only. DATEC 33 ong- 
nate anc anger 
Fut ex hall duplex 
teribchalbie. 0- 300 
В 


Datec Incorporated 
300 E. Main Street 


CP/M SOFTWARE 


Word Processing For CP/M 
FMT Text Formatter 

Use FMT and your texi editor to convert your CP/M system to n 
powerful word processor. FMT features include automatic page 
headings and footings, page numbering, cenlcring, underscoring, 
exlernal file merging, and in-line console inpul. FMT works wilh any 
video, CRT. or hardcopy terminal and printer combination, Added 
capabilities for daisy-wheel printers: superscripting. subscripling, and 
half-line spacing. 


Run Cromemco Software Under CP/M 
ADAPT Software Interface 
Now you can gel Cromemco software (o run on your CP/M system. 
ADAPT interfaces Uhose powerful Cromemco packages [except for 
Multi-User BASIC] lo any CP/M Version 1.4 system withoul patching. 
ADAPT works withoul changes for апу memory size. 


Fast RATFOR 
RATFOR jRATional FORtranj 


RATFOR lets you write structured code that translates to MicroSoft or 
Cramemcea FORTRAN, TSW's RATFOR [RATional FORtran| 
precompiler runs at more than 1000 statements per minute. 
Documenlation includes "Software Tools" book by Kernighan and 
Plauger. ADAPT and RATFOR packages combined $125] 


THE SOFTWARE WORKS 
8369 Vickers 
San Diego, CA 92111 


(714) 569-1721 


СРМ ds ш trademark, nf Digital Besearch 
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WE ARE KNOWN FOR OUR PROMPT, 
COURTEOUS SERVICE 


151 p 
e HM APR ЕДЕ юе . $1,210. 
50 H2 option available for all models $100. 
German, French, Danish character sets 


TELETYPE MODEL 43 
4320 AAA (TTL interface) 
4320 AAK (RS232 Interface) 
with transformer to operate on 50 Hz., 220 v. 
installed inside cabinet 


PAPER TIGER e R " * Ng "9 & 9? ан» 
Graphics option, add $199. 
198 cps. 8 software seiectable character sizes, adjustable 
tractor, plain paper, Impact, dot matrix printer. An 
outstanding value! 


DECwriter 35/36 upgrade Specs availabie. 


IMS 5000 and IMS 8000 Complete 780 systems 
starting at $2,050. 4 I/O ports, 1K EPROM bootstrap loader, 
double density drives, 54 or 8" disks. S-100 bus. 12 slot 
mainframe. А beautiful, high quality system. Runs CP/M. 


INTERTEC SUPER BRAIN ............ $2,885. 
Dual 280, dual double density floppies, 32K RAM 
(expandable) 4Mhz., CP/M, Contained іп Intertube И. 


INTERTUBE Il........... enn or = $875. 
SOROC IQ 120 ... $865. 


IMS 16K Fully static memory, 250 ns ..... $285. 
MARINCHIP SYSTEMS 9900 16 BIT CPU 
Price includes DOS, BASIC, word processor, text editor, 
linking loader ге 
t 


DRIVES 
SIEMENS 8"double density, Shugart compatible .... ч 
РЕН SCI 277 ...... сысы кта тақ Машан dedos a Ra $1,200. 


INNOTRONICS 2 drives with cabinet and power . . . $1,565. 
Shugart compatible. Extremely reliable. 


CONTROLLERS: 
Tarbell single densi 
double densi 


MODEM: "THE CAT” from Novation 

Originate/answer, 300 baud. Incredibly compact! 
CENTRONICS, TEXAS INSTRUMENTS, 
PRINTERS, DIABLO, NEC SPINWATER, DEC 
LA 34, PET, TRS-80 ALSO AVAILABLE. 


TO ORDER: We ship within 24 hours of receipt of certified 


check, bank check or money order. Credit cards add 496. 
Personal checks: allow ten days. 

COD'S ACCEPTED AT NO EXTRA CHARGE. 
Shipping charge: $13. for terminal, $4. for memory, modems. 
N.Y. residents add sales tax. Prices and availability subject to 
change without notice. 

DEALER INQUIRIES INVITED. 


WE EXPORT TO ALL COUNTRIES 
OVERSEAS CALLERS USE (212) 448-6298 DR 
TWX: 710 58B 2844 CABLE: OWENS ASSOC. 


We have no reader inquiry number. 
Please call or write. Product sheets available. 


JOHN p. ÜWENS ASSOCIATES, inc. 


12 SCHUBERT STREET 
STATEN ISLAND, NEW YORK 10305 
(212) 448-6283 (212) 448-6298 
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U.S. ROBOTICS, INC. 


Tabs 

132 columns 

10. 12, 13.2. 16.5 
characters/inch 


2. 3. 4. 6. 8 or 12 lines/inch 


Oplional tracior feed 


Teletype 
Model 43 KSR 
$1049.00 


в 110 or 300 baud 

* RS232C/ASCII 

г Pin feed/8 y" H x 11" М 
paper is perfect for filing 
and copying 


е Shifilock Key 

e Print Key 

® Integrated Numeric Pad 

. Editing Functions 

е Extremely Compact: 
15" W x 19" D x 14" H 

е Silenl fan-free operation 


PENRIL 300/1200 
MODEM 


Originate/Auto-Answer 


$799.00 


e RS232 

* Full duplex over voice 
grade phone lines 

* 1 year warranty 

• Stand alone 


LA34 
DECwriter IV 
$1199.00 


110 or 300 baud 
RS232C/ASCII 
Friction feed/up to 15" wide 
paper 

e 9x7 dol mairix, impact 
printing 

* Upper/lower case 

"1 


132 columns 

Upper/lower case, true 
descenders 

Dot matrix, impact printing 


The 550 BANTAM 
from Perkin-Elmer 


$799.00 
All the features of the 
Hazeltine 1400 & 
LSI ADM-3A plus 


Upper/Lower Case 

7x10 Character Matrix 
White or Black Characters 
Transparent Mode 
Addresable Cursor 

Tab Function 

Backspace Key 


e 0-300 or 1200 baud 

e Bell 212A & 103/113 
compatible 

e FCC certified for direct 
connection to phone lines 
via RJ11C voice jack 
(standard extension 
phone jack) 


USR-300 Series 


USR-310 Originate 


Acoustic Coupler 
$159.00 


0-300 Baud 

Bell 103/113 compatible 
Stand Alone 

RS232 

1 Year Warranty 

Crystal Controlled 


5 stage active filters 


USR-330 
Originate/ 
Auto-Answer 


E59 Modem 
e$ $339.00 


FCC certified for direct 
connection to phone lines via 
standard extension phone 
jack. 


USR-320 


State of the Art LSI circuitry Auto-Answer Modem 


$319.00 


U.S. ROBOTICS, INC. 


1035 W. LAKE ЕТ. 
CHICAGD, ILL. 


Sales 
General Offices 
Service 
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60607 


(312) 733-0497 
(312) 733-0498 
(312) 733-0499 
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Clubs aad Newsletters 


Hobby Computer Club of 
Holland (HCC) 


The HCC now has over 
3000 members in 12 local 
groups which meet on a 
monthly basis. They 
welcome information on all 
aspects of microcomputing 
and currently are in need of 
information on hardware 
and software for the Apple 
II. Contact the HCC, 
Christinalaan 171, Eind- 
hoven, NETHERLANDS. 


Home Software 
Exchange's Program 
of the Month Club 


This club offers an oppor- 
tunity for persons who own 
small computers to buy and 
sell cassette computer pro- 
grams. Upon joining, each 
member receives a yearly 
catalog of all prograrns 
listed on the exchange and 
monthly newsletter updates. 
A $2 royalty fee is given 
each time a member's pro- 
gram is purchased. Member- 
ship dues are $6 per year. 
To join send the member- 
ship dues and the programs 
you wish to list on cassettes 
with a listing of the program 
and a short description. 

Contact the Home Soft- 
ware Exchange, 1716 Dixie 
Dr, Jackson MS 39209. 


Computerized 
Investments Club 


The purpose of this club 
is to trade ideas, data, and 
programs related to the 
stock, option, and com- 
modity markets. Club pro- 
jects include the develop- 
ment of computerized 
trading and investment 
systems, and the develop- 
ment of a shared data base. 

Write to Computerized In- 
vestments Club, R D 1 Box 
138, Sicklerville NJ 08081. 


Videodisc News 


This monthly newsletter is 
designed for readers in com- 
munications, education, 
television, audio and visual 
production, information 
storage and retrieval, 
microcomputers, and home 
video entertainment. Articles 
will cover new 
developments in software 
and hardware, competitive 
comparisons, conferences 
and services, and more. 

A special subscription rate 
of $95 per year is available 
to BYTE readers. 

Contact Subscriber Ser- 
vices, Videodisc News, POB 
5340, W Bloomfield 
MI 48033. 


Medical Computer 
Journal 


MC] is a newsletter that is 
devoted to information 
about computers and their 
uses in the daily practice of 
private physicians. Issues 
will cover the most common 
illnesses and the use of com- 
puters in dealing with them, 
computer systems, 
laboratory test interpretation 
and analysis using com- 
puters, and ideas for the 
uses of computers in offices, 

Subscriptions are $15 per 
year, For information, con- 
tact Dr Aziz Ghaussy, editor 
of the МСУ, 42 E High St, 

E Hampton CT 06424. 


Computer Newsletter for 
Engineers 


Engineering Computer 
Applications Newsletter 
(ECAN) is being published 
monthly to inform and ad- 
vise engineers on how to use 
advanced computer 
technology and increase pro- 
ductivity and profits. ECAN 
will contain articles on small 


computers, peripheral equip- 
ment, engineering programs, 
combining large and small 
computers, graphics in 
engineering design, and 
many other topics. Subscrip- 
tions are $36 per year. Con- 
tact ECAN, 5 Denver Tech 
Ctr, POB 3109, Englewood 
CO 80111. 


Crescent City 
Computer Club 


This club meets once a 
month in a general meeting 
and they also have monthly 
meetings for their specialized 
groups. Their meetings are 
held at 8 PM in room 2120 
of the University of New 
Orleans Science Bldg, on the 
main campus. The club also 
publishes a newsletter that 
covers the events of the 
meetings. 

Contact the Crescent City 
Computer Club, POB 1097, 
University of New Orleans 
LA 70122. 


Arcadian Newsletter 


This newsletter has ar- 
ticles concerning various 
aspects of computing. Pro- 
grams, schedules of events, 
corrections of programs, and 
general information items 
appear. Ads are welcome, 
and the latest issue included 
an item from the editor 
looking for reviews of soft- 
ware programs. 

Contact Arcadian, 3626 
Morrie Dr, San Jose 
СА 95127. 


Apple Canada Users 
Group 


This new group has been 
meeting on the first Wednes- 
day of every month at the 
Computerland/Toronto 
store, 2180 Yonge St, 
Toronto, Ontario Canada. 
The meetings begin at 
7:30 PM. 


Contact Apple-Can, 2180 
Yonge St, Toronto, Ontario 
М45 2B9 CANADA. 


Heath Users Group 
(HUG) Newsletter 


REMark is a HUG 
membership magazine 
published quarterly for 
members only. The news- 
letter contains articles on 
programming, expanding the 
capabilities of Heath com- 
puters and items of general 
interest. Subscriptions are 
$14 a year and should be 
sent to the Heath Users’ 
Group, Hilltop Rd, St 
Joseph MI 49085. 


Sphere Newsletter 


The Sphere Microcom- 
puter Newsletter contains 
hardware and software 
features of interest to M6800 
microcomputer owners and 
more specifically to Sphere 
owners. The newsletter is 
mailed 6 times a year. The 
subscription rate is $12 and 
should be addressed to 
Jeffrey Brownstein, 2 Tor 
Rd, Wappingers NY 12590. 
Material for publication 
should be sent to coeditor 
Roger J Spott, 13975 Con- 
necticut Ave, Wheaton 
MD 20906. 


BYTES Bugs 


Like All Modern Vehicles 
— The Cost Goes Up 


George, the program- 
mable toy van from 
Beneficial Marketing, was 
listed in the November issue 
as costing $24.95. This 
should read $39.95. m 
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DYNACOMP 


Apple II Plus 
TRS-80 (Level II) 
North Star 


Quality software for: 


All software is supplied with complete documentation which includes clear ex- 
planations and examples. Each program will run with standard terminals (32 
characters or wider) and within 16K program memory space. Except where 
noted, all software is available on North Star diskette (North Star BASIC or 
Microsoft BASIC for those North Star systems running under CP/M), TRS-80 
cassette (Level II) and Apple cassette (Applesoft BASIC). These programs are 
also available on PAPER TAPE (Microsoft BASIC). 


FLIGHT SIMULATOR 

(as described in SIMULATION, Volume 11) 
A realistic and extensive three-dimensional simulation of take-off, flight and landing. 
The program utilizes aerodynamic equations and the characteristics of a real airfoil. 
You can practice instrument approaches and navigation using radials and compass 
headings. The more advanced flyer can also perform loops, half-rolls and similar 
aerobatic maneuvers, 


Price: $17.95 postpaid 
SIMULATION, Volume И (BYTE Publications): $6.00 


VALDEZ 
А simulation of supertanker navigation in the Prince William Sound amd Valdez 
Narrows. The program uses an extensive 256X256 element radar map and employs 
physical models of ship response and tidal patterns. Chart your own course through 
ship and iceberg traffic. Any standard terminal may be used for display. 


Price $14.95 postpaid 


BRIDGE 2.0 
An all-inclusive version of this most popular of card games. This program both BIDS 
and PLAYS either contract or duplicate bridge. Depending on the contract, your com- 
putet opponents will either play the offense OR defense. If you bid too high the com- 
puter wil] double your contract! BRIDGE 2.0 provides challenging entertainment for 
advanced players and is an excellent learning tool for the bridge novice. 


Price: $17.95 postpaid 


HEARTS 1.5 
An exciting and entertaining computer version of this popular card game. Hearts is a 
trick-oriented game in which the purpose is nol to take any hearts or the queen of 
spades. Play against two computer opponents who are armed with hard-to-beat play- 
ing strategies. 


Price: $14.95 postpaid 


MAIL LIST I NEW 
А many-featured mailing list program which sorts through your customer list by user- 
defined product code, customer name or Zip Code. Entries to the list can be con- 
veniently added or deleted and the printout format allows the use of standard size 
address labels. Each diskette can hold approximately 900 entries. 


Price: $18.95 postpaid (available for North Star only) 


TEXT EDITOR I (Letter Writer) 
An easy to use, line-oriented text editor which provides variable line widths and simple 
paragraph indexing. This text editor is ideally suited for composing letters and is quite 
capable of handling much larger jobs. 


Price: $14.95 postpaid 


COMPRESS 
Make your BASIC programs run faster and use less memory! In many cases you can 
reduce the size of your programs by 30% or more, while improving execution speed by 
а comparable amount. Save money by storing more programs on each diskette or 
cassette. 


Price: $9.95 postpaid 


GAMES PACK I NEW 
Seven entertaining games for less than a dollar a kilobyte! Play CATAPULT, CRAPS, 
SWITCH, HORSERACE, SLOT MACHINE, BLACKJACK and LUNAR LANDER, 
This is an excellent way to introduce your children to computers. 


Price: $10.95 postpaid 


All orders are processed within 48 hours. Please enclose payment with order. If paying by 
MASTER CHARGE or VISA, include all numbers on card. Foreign orders add 10% for 
shipping and handling. | 


Write for detailed descriptions of these and other programs available from DYNACOMP. 


c DYNACOMP 
RE А; P.O. Box 162 a 
Webster, New York, 14580 


New York State residents please add 7% NYS sales tax. 
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Future Strategy, 
Management, 


& Design for: 


и Distributed Processing 
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" Networks 

2 Corporate Strategy 
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Atlanta 
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New York 


CALL OR WRITE: (213) 476-9747 
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Р.О. BOX 49765, LOS ANGELES, СА. 90049 (213) 476-9747 
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CY TES Bits 


А New System for 
Medical Data Processing 


The Computer Center Inc, 
433 Valley Ave, Birmingham 
AL 35209, is marketing the 
Doctors Office Computer 
System (DOCS). DOCS 
organizes precise methods to 
control cash flow and has 
the capability to handle all 
doctors' medical and finan- 
cial bookkeeping needs in a 
single system. The present 
package processes charge 
and payment entry, patient 
statements, insurance billing, 
Medicare and Medicaid sub- 
mittals, collection agency 
referrals, and the patient 
accounting system identifies 
unpaid charges by age, 
amount, and percentage of 
payment. Additionally, the 
patient accounting system 
handles patient admission 
updates, records, and 
appointments. 

DOCS is designed to run 
on an Alpha Micro 100, 
with a minimum of 64 K 
memory and is currently 
being adapted for use on 
Texas Instruments and 
Hewlett-Packard systems. 
To install DOCS, a medical 
group can expect to invest 
from $35,000 to $70,000 for 
hardware and software. 


Call for Papers 


On August 27-28, the 
IEEE Computer Society will 
sponsor the Second 
Workshop on Picture Data 
Description and Manage- 
ment in Asilomar, Cali- 
fornia. This conference will 
address the problems of 
storage, retrieval and 
manipulation of pictures of 
great complexity and of 
large numbers of pictures. 
Papers on pictorial informa- 
tion systems, applications of 
pictorial data bases, picture 
syntax and semantics, com- 
binatorial problems in image 
data structures, data struc- 
tures for image data mange- 
ment, computer graphics of 


complex images and anima- 
tion, іт пре stores, computer 
architecture for picture pro- 
cessing, and other topics are 
being solicited. To submit 
papers, please send four 
copies to Professor 5 K 
Chang, Program Chairman, 
1980 PDDM Workshop, 
Dept of Information 
Engineering, University of 
Illinois at Chicago Circle, 
POB 4348, Chicago IL 
60680. 


Word Processor Cuts 
Hospital Paperwork 
Costs 


Due to annual hospital 
cost increases and the 
escalating requirement for 
paperwork of government 
agencies, insurance com- 
panies and other groups, 
hospital paperwork is 
expanding constantly. 

Burroughs Redactron 
word processing equipment 
has powerful text editing, 
formatting, file management 
and arithmetic capabilities to 
partially ог completely 
automate the completion of 
Medicaid forms, patient 
records of all kinds, 
laboratory results and 
patient correspondence, as 
well as other hospital related 
documents; so that paper- 
work is handled quickly, 
accurately and at a lower 
cost. 

Tufts-New England and 
the Presbyterian Hospital of 
Dallas, are using these 
systems to facilitate accurate 
and economic preparation of 
patient discharge summaries, 
for surgical reports, to 
update pharmaceutical in- 
ventories, controlling and 
printing tests and test 
results, and much more. The 
use of the system has 
resulted in more efficient 
and economical use of time 
and attention in hospitals 
and laboratories. For more 
information, contact Redac- 
tron Corp, 95 Horse Block 
Rd, Yaphank NY 11980. 


Dial: 402-987-3771 


Л А ағасы 


YOU WEED CRISP, HIGH CONTRAST D, 
BLACK-WHITE and YIYIO COLOR 


м CAPABILITIES FROM TOUR VIDEO 
MONITOR ІР TOU WANT REALLY 
SUPER-LOOKING IMAGES FROM 
YOUR COMPUTER! 


45 SPECIALISTS ІМ VIDEG 
PAGING „we thirk wg 
- те right moniter or 
later fer your system, 
бир product ling includes 
the popular Micro- Yerter" 
(051 and Apple inc. approved 
WHF color modulate), а ұзату 
vi color г. Ен — тегі 
—! M а 
шха nd parts, FREE GET FREE 
CATALOG UPON REQUEST. M 
Dealers welcomed. Well established HOTLINE!!! 
Program with aver 400 dealers. 


т айы 


АТУ Research: 13-6 BROADWAY DAKOTA CITY, МЕ. 58731 
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IELAS INSTRUMENT CUMI 
ТІ 99 4 анны тт A 
ІІ Hid BASIC PRINTER 
11 B20 PALIC ЕНІМІЕН 
11 58FTUARE 
СЕМТЕПМІС5 PRINTERS 
279-2 ТҺАС. FU 
2729-1 FRIC.FI 
210-1 НЕМ PRHTR 
710-3 
HICRO PI e390, МІСКО 5% 
COm"DODORE BUSINESS MACHIHUS 
РЕТ 2901-85 
РЕТ 2001-16N,P 
ГЕТ 2001!-32N,h 
РЕТ 2040 [ША FLOFPFY 
РЕТ 2022 TKAC.FD FEINTER 
РЕТ 2023 ҒКІС,ЬҒІС ЕЯІНГЕН 
NORTH STAR COMPUTERS 
816 èt SAVINGS 
INTERTEC 5ШРЕКИКАЇН 
THE НОНОП GRADUATE Сия! ОТЕК $2990 
DISPLAY TERMINALS 
IMTERTUSE 11 4725 
HAZELTIHE 1409 4590. 
341$ 47985 
1500 $950. 


1510 61149. 


MULTI-EUSIMESS COMPUTER SYSTENS 
28 SARL BOROUGH STREET 


тина PORTLAND, CONN. 04480 ар 


(202) 242-2242 
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CROMEMCO 
SYSTEMS 


DISCOUNTED 


System 2 with 64k RAM—$3195 
System 3 with 32k RAM—$4795 
with 64k RAM—add $ 595 


Discounts up to 20% on most Cromamco 
hardware, We carry the fuli Cromemco line. 


TORREY PINES BUSINESS SYSTEMS 


14260 Garden Rd., Suite ВА 
Poway, California 92064 
(714) 486-3460 


Саіќоггиа residents add 6% sales tax 
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FIELD ENGINEERS 


Never sell yourself short! 
If you fix computers and their 
peripherals, and it is time for a job 
change, let 


FIELD SERVICE 
SEARCH 


locate the best opportunities for 
you. Employer pays fees. Call 
collect (312) 398-5535. 

Address: 


FIELD SERVICE 


SEARCH 
925 E. Rand Road 
Arlington Heights, IL 60004 
Private Employment Agency 
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TRS-80 users 


Learn FORTH 


FORTH is s structured high level language that 
dramatically cuts program development time. You 
can expand the FORTH language by defining new 
operations and data types. FORTH programs arc 
compiled to reduce memory space and speed execu- 
tion. 

tinyFORTH is з complete version of the powerful 
FORTH language tailored to the TRS-80. The 
tinyFORTH system includes FORTH, a text editor, 
an assembler, graphics, and cassette МО, 


Learn FORTH on your own computer. The 
tinyFORTH user's manual contains hundreds of 
examples to leach you FORTH in a hands-on style. 


tinyFORTH for 16k level If TRS-80 
Cassette and full documentation . 
Documentation опіу.. .................5 9.95 


All orders are fully guaranteed. And $1.50 for 
postage and handling. Order with check, money 
order, Visa, or Mastercharge. 


Write fora FREE booklet describing FORTH. 


The Software Farm 


Вох 2304 = Dept. АМ Reston, VA 22090 
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$ MINI FLOPPY AT $ 
$ STORE DISCOUNT $ 


SINGLE SIDED-$225.00 
DOUBLE SIDED-$345.00 


CABINETS-CABLES AND 
POWER SUPPLIES ARE 
ALSO AVAILABLE 


INTERFACE , INC 
20932 CANTARA ST 
CANOGA PARK,CA 91304 


(213) 341-7914 
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SURPLUS ELECTRONICS 


IBM SELECTRIC 
BASED І/О TERMINAL 
WITH ASCII CONVERSION 
INSTALLED $645.00 


* Tape Drives * Cable 
* Cassette Drives * Wire 
е Power Supplies 12V15AÀ, 12У25А, 
БУЗБА Others, * Displays 
е Cabinets * XFMRS е Heat 
Sinks * Printers *. Components 
Many other items, SEND $1.00 FOR CATALOG 
REFUNDABLE FIRST ORDER 
WORLOWIDE ELECT, INC. 
130 Northeastern Blvd. 
Nashua, NH 03060 
Phone orders sccepted using 
VISA or MC 
Call 603-889-7661 
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New from 7 n^. 7 
Vantage Data Products dii. i | 


550 West 200 South ЖЗ 
Sulte 8 шн 
Provo,Utah 84601 3 Pa 


(801) 377-6687 


Communications/Control CPU Card 
e CPU -Z-BO 1K RAM 
18 bit interval timer and interrupt 
EPROM 2708 standard (2716 optional] 


*Serial Communicatlons-RS-232 interface, 


UART Complete MOCEM capability, 
programmable baud rates, eic. 


«Parallel 1/0 - 16 bits in (TTL), 16 bits Out (TTL) 


ePower - on and exiernal reset 
*EPROM not inctudad 


$195 assembled, tested, with warranly and 
documentation 
Immediate dellvery from stock? 
All orders shipped prepaid 
MC, VISA, phone orders welcome 
Utah residents add 434/5ales tax 
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18 K RAMS & RAM CONTROLLERS 


16 K X 1 DYNAMIC RAMS мир: 
» 200 NSEC АССЕ55/275 NSEC CYCLE TIMES 
s 16 PIN/TTL COMPATIBLE 
«АЦ CHIPS BURNED IN AND FULLY TESTED 
e PRICE WITH DATA SHEET 
ІМ OTY OF 8/THAT'S 59.50 EACH 


SSS 
6800/6502 64K BYTE RAM & CONTROLLER SET 
MAKE 64K BYTE MEMORY FOR YQUR 8300 OR 55027 
THIS SET INCLUDES 
в 22 MSK 4116-3. 164 X 1 200 NSEC RAMS 
a 1 MC3480 MEMORY CONTROLLER 
41 MC3242A MEMORY ADDRESS MULTIPLEXER 

AND COUNTER 
ч DATA & MN SHEETS PARTS TESTED 

AND GUARANTEED 

$295 DO PER SET 


UEMELIICUURRSERRIIL I3 DUNS D 
DYNAMIC MEMORY CONTROLLER mema 
* GENERATES RAS/CAS & REFRESH TIMING FÜR 
36K ТО БАК BYTE MEMORIES 
* PRICE WITH DATE SHEET 51395 EACH 


| 
MEMORY ADDRESS MUXICOUNTER шазғарар 
а MUX ADDRESS & REFRESH COUNTER FOR 1БК ТО 
БАК BYTE MEMORIES 
* PRICE WITH DATA SHEET 512 50 EACH 


QUANTITY DISCOUNTS AVAILABLE 
ALL GROERS РОЗТРАШ 15 ПЕ QN INTERNATI ЧИ: 
ORDERS CHECK СЯ MONET ORDER VISA BA МС ASI AC 
ЦЕН SEND ACCS WI ГЕРАТ DTE A FNTERBAAX 
NO Wile SHO DRMR Cu RESIDENTS Раз dut 
b^ SALES {АЗ РНЫ ORDERS 3/14: BIJ 1460 


MEASUREMENT SYSTEMS & CONTROLS, шт 
MEM ObVICES БЛАЗИ 
557 WORTH MUN ST ORANGE ГЕ 82668 


Computer Chess 
Competition 


Chess 4.9, the program 
written by David Slate and 
Larry Atkin of North- 
western University, regained 
the title of North American 
Computer Chess Champion 
in the tournament held 
during the convention of the 
Association for Computing 
Machinery (ACM) in 
Detroit, Michigan from 
October 28 to October 31, 
1979. 

Slate and Atkin's program 
(then called Chess 4.7) was 
upset in the 1978 champion- 
ship by the program Belle, 
written by Ken Thompson 
of Bell Laboratories. Belle 
won the 1978 competition 
with a perfect score of four 
wins in the 4-round Swiss 
System tournament. (See 
"Computer Chess Report," 
May 1979 BYTE, page 174.) 

In the 1979 Tenth Annual 
North American Computer 
Chess Championship, 
however, Belle suffered a 
setback in the third round of 
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Table 1: Cross-table of the results of games іп the Tenth Annual 
North American Computer Chess Championship, held October 
28 to October 31, 1979 in Detroit, Michigan. The table contains 
blank entries, since each program did not play every other pro- 
gram in the 4-round Swiss System event. 


competition when the Chaos 
program (written by Mike 
Alexander, Fred Swartz, 
John O'Keefe, and Victor 


Berman of the University of 
Michigan) fought Belle to a 
draw. The hopes of Belle's 

backers were further dashed 


TURN-ON! 


Now have full computer control of up to 256 llghts, appliances and even wall 
switches without special wiring. The SciTronics REMOTE CONTROLLER permits 
direct control of the inexpensive BSR remote line-carrier switches sold by Sears, 
Radio Shack and many others. 


HOW IT WORKS: Writing 3 control words to the controller board sends one of 6 in- 
structions over the a-c line to the desired switch. The instructions include апу 
remote on, off, all off, any light bright, dim, or all on. Reading the board tells if 


busy. 
FEATURES: 


ж FULL 5.100 COMPATIBILTY —all lines fully 
buffered, board address dip switch select- 
able to span 65K. 

Ж FULL TRS-80.-1 COMPATIBILITY —board 
housed іп attractive woodgralned case with 
power supply and connector cable allows 
direct connection to ТН5-80-І expansion рогі. 

* COMPATIBLE WITH OTHER SYSTEMS—com- 
bination of on-board select switches and 


APPLICATIONS: 


complele connector wiring information 
allows вазе of use wiih Apple 11, PET, KIM, 
SYM, HEATH HB, plus others. 

SYSTEM SELECT SWITCHES— chose active 
high or low inputs, addressed or WO drive, 
parallel or serial antry, non $-100 inputs like 
ҰМА, clacking on any transition. 

SIMPLE TO USE—sampie software Included 
for all systems listad, all IC's socketed. 


Жж Make your entire home, business or apartment “compuler controlled” 
Ж Save energy by controlling lights and appliances 
* Control lights and alarms (ог security systems 
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REMOTE CONTROLLER BOARD $159. 


ENCASED SELF POWERED 
CONTROLLER FOR TRS-80-I 


remote switches not Included 


$184. 


Send check or money order to: 


SciTronics Inc. 

523 S. Clewel! St., Р.О. Box 5344 
Bethlehem, РА 18015 

(215) 868-7220 


Please llat system with which you plan te use controller. 
Master Charge and Visa accapted, PA residents add sales tax. 
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when Chess 4.9 also achiev- 
ed a draw with Belle in the 
fourth and final round. 

With this final half-point, 
Chess 4.9 wrested a clear-cut 
victory in the tournament 
with a score of 34% out of 4 
possible points. 

Three programs of the 
twelve competing in the 
event were run on 
microcomputer systems. The 
program Mychess, written in 
Z80 assembler language by 
David Kittinger of 
Anchorage, Alaska, ran on 
a Cromemco Z-2D system 
with 64 K bytes of memory 
and gained a score of 21% 
points. Dan and Kathe 
Spracklen entered version 
2.5 of Sargon, which ran on 
a 6502-based electronic 
chessboard processor; the 
program obtained a score of 
1% points. The program 
Rufus, written by Charles 
Sullivan in 6502 assembler, 
did not fare so well. It lost 
all games and ended with a 
score of zero. Rufus ran on 
an Apple II computer in 48 
K bytes of memory. 

Besides these three pro- 
grams that used micro- 
processors to calculate what 
moves to make, two pro- 
grams that ran on large 
computers employed 
microprocessors to control 
electronic chessboards that 
indicate moves with light- 
emitting diodes and transmit 
opponent's moves auto- 
matically. Both Chess 4.9 
and Blitz 6.9 (written by 
Robert Hyatt and Albert 
Gower of the University of 
Sourthern Mississippi) used 
these devices. 

The tournament was 
organized by a committee 
comprising Monroe 
Newborn, Ben Mittman, Ira 
Purchis, and David Dahm. 
The tournament director 
was International Master 
David Levy (who was 
featured in "Chess 4.7 versus 
David Levy,” by J К 
Douglas, December 1978 
BYTE, page 84). In atten- 
dance as observers were 
one-time World Champion 
Max Euwe (oy - vuh), 
president of the Federation 
Internationale des Echecs 
(FIDE), and George 
Koltanowski, former presi- 


dent of the United States 
Chess Federation (USCF) 
and noted player of blind- 
fold chess. 

Stanford University pro- 
fessor John McCarthy 
presented the tournament 
awards and spoke at a 
ceremonial luncheon held on 
the final day of the ACM 
convention, 

A cross-table of game 
results achieved by the 
twelve programs is repro- 
duced here in table 1. Ac- 
cording to Dr Newborn, the 
strength of play of all the 
programs in the 1979 com- 
petition was greater than in 
the previous tournaments. 

An interesting experiment 
took place on the Saturday 
preceding the tournament. 
David Levy, with an ability 
rating of about 2390, played 
a single game against a team 
consisting of David Slate 
(USCF rating of about 2050) 
and his program, Chess 4.9 
(also rated at about 2050). 
The purpose was to find out 
if cooperation between man 
and machine could produce 
better play than either man 
or machine playing alone. 

According to rating 
statistics, a player rated 
2050 should, in a 20-game 
match, win perhaps two 
games and draw perhaps 
five, It was expected that 
the Slate-Chess 4.9 team 
would have an effective 
rating of about 2150, with 
Levy favored to win. 

True to expectation, Levy 
used his knowledge of the 
strong and weak areas of the 
opposing team and won the 
game. Nevertheless, 
development of the sym- 
biotic relationship between 
the human player and a 
computer may yet extend 
the capabilities of both men 
and machines. 


Microcomputers in 
Education 


А nonthreatening first ex- 
perience with microcom- 
puters for kindergarten to 
12th grade teachers has been 
developed by Dan Isaacson 
at the University of Oregon. 
He designed a self- 
instructional, laboratory- 
type course to help teachers 


use computers without hav- 
ing to be programmers. 

e course consists of 
programs and text that show 
how to turn on the com- 
puter, load programs, ex- 
plore materials at various 
levels in fine arts, business, 
English, foreign languages, 
consumer economics, and 
more. The program will be 
released in the summer of 
1980 for use by public 
schools and colleges of 
Education. For more infor- 
mation, contact Dan Isaac- 
son, Computer Center, 
University of Oregon, 
Eugene OR 97403.18 


he AJ 630 


BYTES Bugs 


Reformatting 
Dollars and Cents 


Mr J R Borden of Laguna 
Hills CA, has pointed out an 
error in my recent letter on 
formatting dollars and cents 
("Good Cents," September 
1979 BYTE, page 150). In 
trying to compact the pro- 
cedure to one line, [ erred іп 
the roundoff, the results not 
being correct for $1.995 and 
similar cases. А correct ver- 


sion is given in line 30 of the 

adjacent listing. 

20 IF X < 0 THEN X = ABS 
(X): PRINT "—"; 

30 X = X + 0.005: PRINT 
“ӘЗ INT (Xy " RIGHTS ( 
m» INT (100 * (X + 

Mr Borden also con- 
sidered the case of negative 
quantities. To handle these 
requires an additional line, 
line 20 in the listing. 

I apologize for any in- 
convenience this error may 
have caused. 


James D Childress 
5108 Springlake Way 
Baltimore MD 21212 Ш 


data terminal. 
Low noise. Low price. 
High performance. 


The AJ 630 thermal printing data 
terminal. Now you can get a lot of 
terminal for a little money. 


Just look at its features: 

e Exceptionally quiet thermal 
operation 

• Desktop portability 

е Proven reliability 

e Selectable printing speeds up 
to 30 cps 

e AJ-supplied thermal paper 

e Standard ASCII and APL 
configurations 

And look at its price: 

e Just $53 a month on a 36-month 
standard lease, including main- 
tenance — and equally attractive 
payout lease. 

e Just $995 for outright purchase. 


Prices subject to change without nouce 
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In short, you can have a full- 
fledged data terminal for about the 
price of a high-quality electric 
typewriter. 

And to make il as easy as pos- 
sible for you to have the AJ 630, 
you can even use your Visa or 
Master Charge cards. 

The AJ 630 comes with our 
standard 30-day parts and labor 
limited warranty. And is backed by 
AJ's nationwide service network. 

Act now. Write Anderson 


Jacobson, Inc., 521 Charcot Avenue, 


San Jose, California 95131. Or cail 
your nearest AJ regional office: 
San Jose, CA (408) 946-2900; 
Rosemont, IL (312) 671-7155; 
Hackensack, NJ (201) 488-2525. 


NOW- 
553 a month 
lease! 


purchase! 


ANDERSON 
JACOBSON 
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Event Cueue 


JANUARY 1980 


Education Coordinators’ 
Workshops 1980. Held 
throughout 1980, these 
workshops will cover 
costing, justifying costs, 
course design strategies, 
scheduling, record keeping 
and reporting to manage- 
ment. For information on 
when and where the 
workshops wil] be held, 
write to Deltak Inc, 1220 
Kensington Rd, Oak Brook 
IL 60521, or call (312) 
920-0700. 


January 3-4 
Hawaii International Con- 
ference on System Sciences, 
Honolulu HI. The con- 
ference will cover 
developments in theory and 
practice in software and 


hardware, and advanced 
computer systems applica- 
tions in selected areas, with 
emphasis on medical infor- 
mation processing and 
computer-based decision 
support-systems for upper 
level managers in organiza- 
tions. For more information, 
contact Perry G Patteson, 
Office of Management Pro- 
grams, University of 
Hawaii, 2404 Maile Way, 
Honolulu НІ 96822, 


January 5-8 
International Winter Con- 
sumer Electronics Show, Las 
Vegas Convention Center, 
Grand Ballroom of the Las 
Vegas Hilton and the Jockey 
Club Hotel, Las Vegas NV. 
The show will have over 850 
exhibitors covering markets 
including audio systems, 
software, television and 
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TWX: 710-456-0052 
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video tape and disk systems, 
home computers, 
calculators, and many more. 
Contact Consumer Elec- 
tronics Shows, 2 Illinois 
Center, Suite 1607, 233 N 
Michigan, Chicago IL 60601. 


lanuary 5 and 12 
Introduction to Computing 
and Personal Computers, 
Human Computing 
Resources, 10 St Mary St, 
Toronto Ontario M4Y 1P9 
CANADA. This course will 
cover introductions to com- 
puters, programming, soft- 
ware and hardware, using 
computers in homes and of- 
fices, and buying and own- 
ing a personal computer. 


January 8-24 
Tuesdays and Thursdays, 
Introductory Programming 
in BASIC, Human Com- 
puting Resources, 10 St 
Mary St, Toronto Ontario 
МАҮ 1P9 CANADA. Direct 
execution of commands, the 
writing of simple BASIC 
programs, system dialects, 
error handling and debug- 
ging, and programming 
methods and style will be 
covered in this course. 


fanuary 15 
Invitational Computer Con- 
ference, Orange County 
CA, New developments in 
computer and peripheral 
technology such as Pascal 
systems, printers, and 
streaming tape drives will 
be featured in this con- 
ference directed to the quan- 
tity buyer. For more infor- 
mation, contact B J Johnson 
and Associates, 2503 
Eastbluff Dr, Suite 203, 
Newport Beach CA 92660. 


fanuary 15-18 
TV-Microelectronics and 
Microprocessing Exhibition, 
National Exhibition Centre, 
Birmingham, England. 
Manufacturers and suppliers 
of microprocessors, elec- 
tronic and microcomputer 
games, video display units, 


In order to gain optimum 
coverage of your organi- 
zation's computer con- 
ferences, seminars, work- 
shops, courses, etc, notice 
should reach our office at 
least three months in advance 
of the date of the event. En- 
tries should be sent to: Event 
Queue, BYTE Publications, 
70 Main St, Peterborough 
NH 03458. Each month we 
publish the current contents 
of the queue for the month of 
the cover date and the two 
following calendar months. 
Thus a given event may ap- 
pear as many as three times in 
this section if it is sent to us 
far enough in advance. 


video cameras and projec- 
tion systems and digital con- 
sumer electronics are invited 
to participate. Over 9000 
retailers, wholesalers, 
distributors and government 
buying authorities are ex- 
pected to attend this show. 
For more information, con- 
tact TMAC, 680 Beach, 
Suite 428, San Francisco 
CA 94109. 


January 17 
Electronic Road 5hows, 
Proud Bird Restaurant, Los 
Angeles Airport, Los 
Angeles CÀ. This traveling 
exhibition of components, 
materials and instruments is 
being produced by the Elec- 
tronic Representatives 
Association (ERA). Over 80 
ERA member firms will par- 
ticipate, and products from 
over 700 electronic com- 
panies will be displayed. For 
more information, contact 
the Southern California ERA 
office, 20969 Ventura Blvd, 
Suite 9, Woodland Hills CA 
91364. 


January 21-24 
American Association of 
Physics Teachers and the 
American Physical Society, 
Chicago Marriott Hotel, 
Chicago IL. Ал introduction 
to microprocessors, a Pascal 
programming workshop, 
and a course on the use of 
personal computers in learn- 
ing physics, plus more ses- 
sions on microprocessors 
will be presented. 

Contact the American 
Association of Physics 
Teachers, Graduate Physics 


MAXIMUM VALUE 
FOR YOUR DOLLAR 


NORTH STAR COMPUTER PRODUCTS 

DOUBLE DENSITY KIT ASM 

$1590. $4850. 
1940. 2200. 


HRZ-1-32K-D 
HRZ-2-32K-D 
MDS-A-D 
EXTRA DRIVE 
QUAD DENSITY 
HRZ-1-32K-Q $1750. $2040. 
HR2Z-2-32K-Q 2230. 2560. 
MDS-A-Q 720. 800. 
EXTRA DRIVE 480. 
All HORIZONS now come standard 
with 3 ports and all edge connectors 
and minimum 32K memory. 
BOARDS-DISCS КІ А5М 
RAM-16K WIPARITY $300. $345. 
RAM-32K WIPARITY 475. 520. 
FPB-A 205. 270. 
VERBATIM DISCS, BOX OF 10 . . $29. PP 
We will try to beat any deal. Coll: 


A LI E а | LI 
3854 HACKEIT AVE. 
LONG BEACH, CALIF. 90808 
(213) 424-4845 
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FLOPPY DISK 
REPAIR 


bL) mam ‚$. «ерат ӨСІ tir шз 54 
pA, uns, ы $ m JN JA emm Wi, a 


e PerSci and Shugart 
e Quick turnaround 
e Fight inch and 
minis 
Wm 


National Computer Service 
1023 N. LaBrea 
Hollywood, CA. 90038 
213-851-2226 
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CASSETTES 
wi 
Agfa Premium Grade Tape 


5-screw type 


24 pack — $21.00 


illnols Residents add 6% sales lax 


includes Norelco-sty!e boxes with 
index cards, 48 labels, shipping. 


Call or write today GO 
Poly corp. 312/298-5300 


1233 Rand На. Des Plaines, IL 60016 


SYOLT 1 AMP 
REGULATED POWER SUPPLY 
-" The МОС section Hs regalalad and соғары 
"with TTL амі DTL decode: driver and poer Д 
logic cliculis; Ta 200VDC ulian ің unregeleted 
ond makse an 16001 eupphyr source kw ай gas 
discharge typa numangai тата. 


* 
* DC Output (1) 200V @ 6-80 mA tunregulalad) 
(niV a ола данын. FACTORY 


AC input: ФСинелі Lindt 
á 11? V, 80 Ма 12А Алоис 910. gach 
поноса Ноя Limited Oller 


ALCO S.P.D.T. | 22/44 EDGEBOARO CONNECTOR 
MINI TOGGLE ТІМ SOLOERTAIL .156" x .200" 
*fampe а — 
125 тес 
QR > ate 


115 each LARGE QUANTITIES AVAILABLE 
10 for $10. 


$1.35 sach 10 lor $12.60 


HOUSE MARKED 
DARLINGTON 
TRANSISTOR 


18 Amps 60 Veils 
31.50 150 watts 
Bach Similar іс MJII РМР 

Similar 1с: MJ4033 NPN oa 

Specity MPM or РНР 40 tor $12.50 


ALL ELECTRONICS CORP. 


905 S. Vermont Ave. е Los Angeles, Catit. 90006 
DEPT. ВҮ.1 (213)380-8000 ТЕНМ5 


* Cusatitios tlenited 
STORE & WAREHOUSE HOURS « Mia. Order $10.00 
Mon. - Fri. Saturday + Ада $1.68 
> : Shipping USA 
ЯАМ .5РМ 10 AM -3PM CUERO. еШ) 


SEND FOR OUR FREE CATALOG ғыт Shipping 
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TERMINAL 
DATA 


CORPORATION 


MODEL 1200 RS-232 DATA SPLITTER 


available in kit form 


Model 1200K gives the terminal or micro- 
processor user a second interface tor a printer, 
plotter, cassette or tape drive. И operates at any 
speed ё isolates the two output devices from 
each other, while providing 2 AS-232 interfaces 
from ihe terminal or microprocessor. 


The kit consists of 3 Н5.232 connectors, 
printed circuit board, all necessary components, 
anclosure, mounting hardware & assembly in- 
structions . А А . 


write or call 


TERMINAL DATA CORP. 
11878 Coakley Cir. 
Rockville, MD 20852 
(301) 881.7655 
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TRS-80 Mode! ! and И quality software 
DATA BASE MANAGER IDM-IN 


ACTOUMTS RECEIVABLE ACCT H1 $69 
Oae or more drives Dider eniry calculates sales tax shipping amount for 
multiple items (гейі checking адам) sales analysis invarces statements 
aad reposts As opposed (o most other A/R tuts can be used by doctors store 
managers etc MOD-II version $149 


WORD PROCESSOR к 58 0% 99 MODI $49 
fusi word processor Saca designed far the TRS-BO that uses disk 
storage for leat Wratten en BASIC No special hardware and lesi hoit Use foi 
laters manuals & teporls 32K version features upper/lower case without 
hardware change amd тийре гаро! teat files 


MAILING LIST advanced МАЦ V 559 
Fast sort by any heid Multipte labels and reports 4 digit Selectiog code new 
ny code exi. screen три live keyboard powerfol report wie М00-4 $99 


INVERTORY У-У 594 
Sdigit #рһ\авутәгг key for fast key random access Reports incide order 
" pee: summaty elc Calculate EOQ Powerlul report мн MOD- 


MOD I! programs are extensively modilied guaranteed to ron wath T year 
newsletter & updates ҚА off for ordering more than 1 MOD-II programs 


MICRO ARCHITECT 
96 Dothan 51 Arlington. МА 02174 
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SHORT 50 FT. 
CASSETTES 


Qty. Price 
1 $1.00 
10 $0.75 


50 $0.65 


Premium tape and cassettes acclaimed 
by thousands of repeat order microcom- 
puter users. Price includes labels, cas- 
sette box and shipping in U.S.A. VISA 
and M/C orders accepted. California 
residents add sales tax. Phone (415) 
968-1604. 


MICROSETTE СО. 
475 Ellis Street 
Mt. View, CA 94043 
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APPLE JI 


8" DISK CONTROLLER 


APPLE DOS COMPATIBLE 
ғ DOUBLES APPLE II" STORAGE 
* SHUGART 800/801 COMPATIBLE 
• STANDARD IBM" 3740 FORMAT 
“СР/М” UCSD PASCAL” CAPABILITY 
Available al your local APPLE Dealer: $496. 
95У А SORRENTO VALLEY ASSOCIATES 


11722 SORRENTO VALLEY RD. 
SAN ООО, СА 82121 
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SALE 


TRS sae 


ALL BRAND NEW 16K LEVEL 2 
FULL WARRANTY $699." 


ALSO: 


16K MEMORY UPGRADE $59. 
TRS80 3SPEED KIT UPGRADES 


TRS80 TO FAST, SLOW AND 
NORMAL SPEEDS 


5V—EPROM 2716 
2708 EPROMS $7. 
MICROTEK PRINTERS $725. 
SOFTWARE AND INTEGRATED 


C IRCUITS(TTL'S, MOS, CMOS) 
SEND FOR FREE CATALOG 


ПЕс-МАНй ELECTRONICS 
POST OFFICE BOX 4482 
AGNEW STATION 
SANTA CLARA, CA. 95054 

eCALIF. ADD 6.5% TAX 


w T. hd? Corpormon 
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SAVE ое ror TRS-80 


The largest family 
of disk drives from 
the largest supplier, 
drives come 
complete with 
power supply and 


cabinet. 
TF-Pertec ҒО200, 40 track, use both sides 
TF-3 Shugart SA400, 35 track, same as tondy .............. $389 
IF-5 MPLBST, dO MICK у, У.м ар papas ce oes eee Reha $379 
TF-70 Micropolis, 77 track with 195K of slorage ......... ‚.. $639 
TDH-1 Dual sided drive, 35 ПасЕ/......................... $499 


* MAXI DISK “ 


Maxi Disk 1: 10 Megabyte Hard Disk with 5 fixed, $ 6299 
5 removable with controller ........--езбеееееебебеет” 


Maxi Disk 2: 10 Мере (fixed) - $5349 


Winchester Techn отка а ады 


77 tracks of Storage includes new БОБ еее 


PRINTERS 


ОРВОО Anadex, 80 coiumn, 112срв ...................... 5950 
LP779 СОРПОСУ аа рона кагаз $4099 
LP730 Centronics 730................................... 5950 
LP700 Centronics 700-1 ................................ 54495 
LP701 Centronics 704-1................................. 51759 
LP702 Centro ics 7202-2.......................... $1995 


BASE 2 


Base 2 Printer 80, 132 col 
60 LPM with пасов“ ОРЗ 


ж DRIVES FOR ANY MICROCOMPUTER x 


Does not include power supply & cabinet. 
MOD И DISK DRIVES NOW AVAILABLE 


Perec OAO 222 Ы tua ewe Та e varie ag $282 
Perfec FD250 (dual һәссі)............................... $399 
Shugan 5А400 (unused) ................................ $286 
Shugart $АВОО...................... PCT ЖЕТЕ $479 
МӨ ВӘТ уызы EDU ala Ne eere sa a MN а $279 
МРІВ52.................. PM ку ЙЫ АҚ Сы A PHP 5349 


SOFTWARE 


New DOS: with over 200 modifications and 


чан ии о ооо у eterna ноша, 


Disk Drive Alignment Program ......................... p: 
Radix Data Bose Ркцшегтп.............................. 
СОЮШ РНС а оа ааа ва ar t 


ALL PRICES CASH DISCOUNTED. FREIGHT FOB/FACTORY 
Circle 239 on inquiry card. 


TECHNOLOGY 
INCORPORATED 


ррагаї, Inc. 
7340 E. Princeton Ave. 
Denver, CO 80222 
(303) 758-7275 


2080 South Grand Ave. 
Santa Ana, CA 92705 
(744) 979-9923 
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Building, State University of 
New York at Stony Brook, 
Stony Brook NY 11794, 


January 22-24 
Designing, Installing and 
Managing An International 
Telecommunications Private 
User Network, Dallas TX. 
This course is intended for 
communication professionals 
interested in understanding 
and developing communica- 
tion systems, services, and 
techniques. For more infor- 
mation, contact Telecom 
Systems Group, 579 Pomp- 
ton Ave, Cedar Grove NJ 
07009. 


January 23-26 
International Microcom- 
puters Minicomputers 
Microprocessors (IMMM), 
Harumi Exhibition Centre, 
Tokyo Japan. This is a show 
for manufacturers, commer- 
cial and financial 
establishments, service in- 
dustries and institutions, and 
design engineers interested in 
buying computer systems, 
components and services. 
For more information, con- 
tact Industrial and Scientific 
Conference Management 
Inc, 222 W Adams St, 
Chicago IL 60606. 


January 28-30 
Communication Networks 
‘80, Sheraton Washington 
Hotel, Washington DC. The 
program will offer 50 con- 
ference sessions in areas 
such as fiber optics, satellite 
communications, systems 
networks, and innovations 
in electronic mail and office 
administrative networks. 

For further information on 
registration, speaking oppor- 
tunities or exhibit space, 
contact William Leitch, The 
Conference Company, 60 
Austin St, Newton MA 
02160. 


January 28-30 
Principles of Programming 
Languages, Las Vegas NV. 
This symposium concerns 
practical and theoretical 
aspects of principles and in- 
novations in the design, 
definition, and implementa- 
tion of programming 
languages. Some topics are 


algorithms and complexity 
bounds for language pro- 
cessing tasks, specification 
languages, error detection 
and recovery, and unusual 
or special-purpose languages 
that raise issues of principle. 
Contact Professor John 
Werth, Dept of 
Mathematical Sciences, 
University of Nevada, Las 
Vegas NV 89154. 


January 30-February 1 
MIMI'80 Asilomar, 
Asilomar Conference 
Grounds, Pacific Grove CA. 
This symposium covers all 
aspects of mini and 
microcomputers including 
technology, hardware, soft- 
ware engineering, languages, 
education and more. Con- 
tact The Secretary, MIMI 
"80 Asilomar, POB 2481, 
Anaheim CA 92804. 


FEBRUARY 1980 


February 6 
Invitational Computer Con- 
ference, Ft Lauderdale FL. 
This conference is directed 
to the quantity buyer and 
will feature the newest 
developments in computer 
and peripheral technology. 
Contact B J Johnson and 
Associates, 2503 Eastbluff 
Dr, Suite 203, Newport 
Beach CA 92660. 


February 12-14 
Data Communications Con- 
ference and Exhibition, Har- 
bour Castle Hilton, Toronto 
Ontario, Canada. Panel ses- 
sions, presentations, 
workshops, and technical 
sessions related to the field 
of data communications will 
be featured. Network con- 
trol, management, perfor- 
mance and architecture; 
communications hardware 
and software; fiber optics; 
distributed data processing; 
and international com- 
munications policies are 
some of the subject areas 
that will be discussed. 

The exhibition at the con- 
vention center will feature 
over 100 exhibitors. 

For more information, 
contact Whitsed Publishing 


Ltd, Suite 2504, 2 Bloor St 
W, Toronto Ontario M4W 
3EZ CANADA. 


February 13-15 
The IEEE International Solid 
State Circuits Conference, 
San Francisco СА. This con- 
ference is a forum for the 
presentation of ad- 
vancements in all aspects of 
solid state circuits, It will 
cover design, performance, 
fabrication, testing, and ap- 
plications in digital, analog, 
microwave, and other areas 
of new solid state circuits, 
device structures, 
phenomena and systems. 
For more information, con- 
tact Lewis Winner, 301 
Almeria Ave, POB 343788, 
Coral Gables FL 33134. 


Fehruary 18-21 
European Information 
Management Exhibition and 
Conference, Wembley Con- 
ference Centre, London 
England. This show will 
exhibit microcomputer 
systems and peripheral items 
with demonstrations and ap- 
plications focused on pro- 
blem solving for the 
management executive. Con- 
tact, Expoconsul, 420 Lex- 
ington Аме, New York NY 
10017. 


February 22-23 
Louisiana Computer Exposi- 
tion, University of 
Southwestern Louisiana, 
Lafayette LA. This con- 
ference is entitled 
"Distributed Systems Based 
on Mini and Micro Com- 
puters." It will cover pro- 
gramming languages, 
operating systems, evalua- 
tion of distributed systems, 
design criteria for distributed 
systems, and other related 
topics. There will be exhibi- 
tions of equipment and 
papers will be read and 
discussed. For more infor- 
mation, contact the Com- 
puter Science Dept, Univer- 
sity of Southwestern Loui- 
siana, POB 44330, Lafayette 
LA 70504. 


February 25-27 
Communication Networks 
'80, Shoreham Americana 
Hotel, Washington DC. This 


conference and exposition 
will cover business com- 
munications. For program 
information, contact the 
Director of Program 
Development, The Con- 


ference Company, 60 Austin 


St, Newton МА 02160. For 
exhibit information, contact 
the national sales manager, 
Communications Networks 
'80, POB 96, Haddon 
Heights NJ 08035. 


February 25-28 
Compcon 80, Jack Tar 
Hotel, San Francisco CA. 
The conference theme is 
"VLSI: New Architecture 
Horizons." It will be 
devoted to developing 
advanced technologies for 
computers. Contact Comp- 
con Spring '80, POB 639, 
Silver Spring MD 20901. 


February 26-28 
Nepcon West '80, Anaheim 
Convention Center, 
Anaheim CA. The con- 
ference and exhibit will deal 
with the latest advances in 
electronics by covering such 
topics as wave soldering, 
etching, automated 
assembly, die attaching, 
hybrid circuit packaging, 
photo lithography, precious 


metal recovery, laser anneal- 


ing, and much more. For 
further information, contact 
ISCM Inc, 222 W Adams St, 
Chicago IL 60606. 


February 26-29 
Office/Korea/80, Korea 
Exhibition Center, Seoul 
Korea. Exhibits at this 
exposition will include the 
range of products needed in 
offices from computers, 
word processing equipment 
and software to stationary, 
supplies, furniture and ser- 
vices. Information about the 
show may be obtained from 
Expoconsul, a division of 
Clapp and Poliak, 420 Lex- 
ington Áve, New York NY 
10017. 


МАНСН 1980 


March 3-5 
Office Automation Con- 
ference, Georgia World 


Guaranteed software from Data Access Corporation. . . 


TRS-80 ISDMS 
INDEXED SEQUENTIAL 
DATA MANAGEMENT SYSTEM 


Interactive Data Base Definition 
Random Key Access To Any Record 
Sequential Key Access To Any Record 
Fast Assembler Sorting On Any Field 
Complete Interactive File Maintenance 
Fast In-Memory Directory Of All Records 
Automatic Blocking & Unblocking Of Records 
Loads It's Assembler Program from BASIC 
BASIC & Assembler Source Included 
Sample Data & Programs Included 
Includes Assembler Disk Sort 
ІМКЕҮ% Data Entry Routine 
Runs On 2, 3 or 4 Drives 


IF YOU'VE GOT A TRS-80* DISK SYSTEM, WE'VE 
GOT A FAST, FEATURE PACKED SOFTWARE 
SYSTEM THAT'S READY TO GO TO WORK FOR YOU 
NOW! INTERACTIVELY DEFINE A DATA BASE AND 
BEGIN USING IT IN HOURS! BUILD YOUR APPLICA- 
TION WITH ISDMS, ITS A SOLID FOUNDATION! 


PRICE: $175. 


ISDMS WITH REPORT GENERATOR 


The complete ISDMS Package combined with a 
report definition and generation program. With 
ISDMS and the Report Generator you can create a 
complete file and report system without writing a 
line of code! 


PRICE: $225 


TRS-80 BUSINESS PROGRAMS 
TRS-80 Model Il conversions available soon 


Accounts Receivable, up to 1200 Accounts....$500 


On-Line Inventory, up to 1800 Items. .......... $600 
Point Of Sale Inventory, up to 3000 Items...... $750 
General Ledger w/Check Writer.............. $500 
Payroll, All Fed., State Taxes, Tips & EIC. .....$500 
Mailing List, up to 1800 names on 4 Disks..... $200 


Licensed copies of Data Access 'TRS-80 programs 
are guaranteed to load and run on operational 
systems, and to be free from programming defects. 


DEALER INQUIRIES INVITED 
Data Access Corporation 


4221 Ponce De Leon Bivd. 
Coral Gables, FL 33146 
Phone: (305) 446-0669 
*TRS-80 is a registered trademark of Radio Shack 
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Congress Center, Atlanta 
GA. A combination con- 
ference and exhibition of 
office computer systems has 
been developed to help 
management understand the 
growing technology of 
business computer systems. 
For more information, con- 
tact H A Bruno and 
Associates Inc, 78 E 56th St, 
New York NY 10022. 


Marci 10-12 
1980 National Office Exhibi- 
tion and Conference, 
Automotive Building, 
Exhibition Pl, Toronto 
Canada. Subject areas of the 
conference will include 
energy conservation, small 
business computers, 
micrographics, word pro- 
cessing, telecommunications, 
copiers, office landscaping, 
and many others. There will 
be approximately 100 
exhibitors presenting their 
products and giving 
demonstrations. 

For more information, 
contact Whitsed Publishing 
Ltd, Suite 2504, 2 Bloor St 
W, Toronto Ontario МАМ 


ЗЕ2 CANADA. 


March 14-16 
West Coast Computer Faire, 
Civic Auditorium and 
Brooks Hall, San Francisco 
CA. An expected 15,000 at- 
tendees, over 340 exhibits, 
and more than 100 con- 
ference speakers will 
highlight this year’s pro- 
gram. Exhibitor and speaker 
information may be 
requested from the Com- 
puter Faire, 333 Swett Rd, 
Woodside CA 94062. 


March 17-20 
Interface "80, Miami Beach 
Convention Center, Miami 
Beach FL. This conference 
and exposition is devoted to 
data communications, 
distributed data processing, 
and networking. Approx- 
imately 1000 exhibitors are 
expected and attendance is 
expected to exceed 12,000. 
For information, contact 
Interface "80, 160 Speen St, 
Framingham MA 01701. 


March 17-21 
Applied Time Series 
Analysis, University of 


ng wx = CATALOG 
name: 

address: 

city: state: zip: 


НД, ELECTRONICS, Dept.1- В 1020 W. Wilshire, Oklahoma City, OK 73116 
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on Electrotechnics, Stutt- 
gart. This conference will 
review recent development 
trends and applications in 
the field of microelectronics. 
Microprocessors, computer 
communication, industrial 
electronics applications of 
microelectronics in the 
automobile and in medicine, 
and other topics will be 
covered. The conference 
language will be English. 
Contact Professor Dr W E 
Proebster, IBM Deutschland 
GmbH, Postfach 80 08 80, 
D-7000 Stuttgart 80 GER- 


California at Los Angeles 
CA. This course is designed 
for engineers, scientists, pro- 
grammers, economists and 
other users of digital time 
series who require modern 
methods of data analysis 
using the fast Fourier 
transform, digital filtering, 
power spectral densities and 
correlation functions. The 
lectures cover topics relating 
to the Fourier transform, 
sampling linear systems, 
convolution, covariance, 
digital filtering, power and 
cross-spectral density func- 


tions, and introductions to MANY (BRD). 
new methods in spectral 
analysis and rotating March 26-28 


machinery analysis. For 
more information, contact 
UCLA Extension, 10995 Le 
Conte Ave, Los Angeles CA 
90024. 


Viewdata '80, Wembley 
Conference Centre, London 
Englaad. Viewdata 80 is an 
international exhibition and 
conference on video-based 
systems and microcomputer 
industries, The British Post 
Office is presenting the 
Prestel Show, about elec- 
tronic mail services. 
Contact TMAC, 680 
Beach St, Suite 428, San 
Francisco CA 94109. 8 


March 20 
Electronic Road Shows, 
Castaways Restaurant, Bur- 
bank CA. See January 17 
for details. 


March 24-28 
Fourth European Conference 


OSBORNE 
BUSINESS SOFTWARE 
in CBASIC2 or CROMEMCO T6K BASIC 
* features * * hardware required * 
* Four Complete Packages--- “ QOneormore 8" or 5" Floppy 
* General Ledger Drives 
* Accounts Receivable “ CRT with cursor addressing 
» Accounts Payable = 132-Column Printer 


* Payroll with Cost Accounting 
* Strong support from Osborne Manuats 
® CBASIC2 runs under CP/M ог under CDOS 
version 1.07 on Cromemco computers 
* 16K BASIC runs оп Cromemco computers 
* Cursor addressing routines for Hazeltine, 


$ 95 ене 


Lear Siegler and Cromemco (Beehive) peel aie: 
Terminals Cali ddd ЇЗ Salm Tas 

* Source Codes and Installation Instructions CREE Cami лағын, 
provided along with disks 


* Automatic Command Start-up 


* Easy to apply to all af your business and 
systems needs 


» DEALER INQUIRIES INVITED e 


MICAH’S PRODUCTS OF DISTINC UON 


a DOP/1 (Do Lindi 
lor ЄР, М and COGO 
$ DCP. 2 (nk Lutter (or 
C rome ot 
э ОБР (DP: 2 C panden 
m SPOOL tE помпы o 


«Оны FitSINESS 
MN IN ARE (т CBASICI 
аны 

а СВОР CP NL Is 
Cromemca €Compuren 

в SICROPLUOLD iS enar 
өліге Harapit st 


+ EXPAND (Run Cremen- 
io умдае өл CP ea 

eBLACKIACK инин 
Сампо Actiuni 

* DRIVE ТТ 
Prater. кач | 

= DBMS Carmer 40 1H 


санып Су 


e Call or Write for Free Catalogue and More Information e 
* We will Customize any of our programs al aur Standard Consulting Rates + 


Ah! MICAH... .Satisfyin’ Software 


That turns your system on! 
МІСго Applications and Hardware 
æ CONSULTANTS and SOFTWARE DEVELOPERS « 


MICAH Вох 22212 San Francisco, California 94122 USA phone: 415/664-0778 
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TRS-80, РЕТ, 
APPLE, 


SORCERER 
Hardware/Software 
Systems 


Available now: 
Ш HAM INTERFACE-. including the 
most sophisticated RTTY systems 
money can buy. 
B Baudotand ASCII printer 
interfaces. 
B Electra Sketch’ , ANIMATION 
GRAPHICS Compiler 


H rite or call for free catalog 


MACROTRONICS, inc.. 
Р.О. Box 518 (А) Keyes, СА 95328 
(209) 634-8888 / 667-2888 (В) (S) 
We are experiencing telephone difficulties, 
please keep trying. 
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SEARCHING THROUGH 
YOUR ЕМТІҢЕ 


NORTH STAR 


BASIC PROGRAM LISTINGS. 


WITH OUR NEW “SCAN” COMMAND YOU CAN 
INSTANTLY DISPLAY OR PRINT + 


Ф ALL LINES THAT ZONTAIM А SELECTED VARIABLE 
ALL OCCURRENCES OF GOSUB OR GOTO 
ТО & PARTICULAR МНЕ NUMBER. 
ALL REFERENCES TQ ANY LINE NUMBER 
ALL OCCURRENCES OF ANY CHARACTER, NUMBER, 
ШКЕ RUMBER, GROUP GF CHARACTERS OR ANYTHING 
THAT 15 CONTAINED ІМ AMY BASIC LINE 
Tha à nat one of une “furry риот snien in BASIC,” Iris a 
marty ape жан за GASIC har ieran compbetely мтап 
MGATH STAR BASIC |) well xat (ест nomai BASIC ar DOS Hs 
vell Patna ammi cam ім Nate seperately to operate кин БАЗІС 
TH адын! ана wth BASIC ax и Copy o! BASIC mih De "Sean" com 
mad Пой тағ has мейт ааа то BASIC. Ему 16 шет 
Пай иес ені, 


а ЯАишішігіпг version Б as well as 14 digit basic 
€ State your veruon when ordering 


е —— Denier inquiries invited 
PHONE ORDERS ACCEKTED 

QRGER Тода ONLY $2750 on cue 
мей үйній WSA ON MASTERCHARDE CARD Ip mm eerie trate res] 
E a a ЧЧ ЧА a EE A ит ИРЕТ: 


ELECTRONIC TECHNICIANS 
SOFTWARE SERVICES 


нң MESS 
CARPINTERIA, ГА 03013 


805-684 6049 
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aTRS-80 basic 
renumbering program 
that does more 


Renumber a program in any desired mannet mone 
pass е renumbers even Ihe longes! programs in 
seconds e changes а! line number relerences e 
rearranges program order * easily repealed use 
because commands are BASIC remarks © returns 
арпа! BASIC program on errors » called {tom 
BASIC, returns Io BASIC ә specily 4 or 16K Lavelli 
or 32 or 48K DOS 


Тезеп cassette/grogram both sides. S20 
TRS-BD acing up? е check your RAM with our wet- 
баша RAM Check a «uns until interrupted - finds 
germaneni and mie millen! баа memory e memory 
sue independent 


Tested casselle program bot" sides 510 


MICROBIOTIC COMPUTING, INC. 
6515 ROSS AVENUE S.E. 
ALBUQUERQUE. NEW MEXICO 87108 
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DISCOUNT PRICES 


NORTH STAR 
APPLE I] 
POLYMORPHIC 
INTERACT 
HAZELTINE 
SOROC 
CENTRONICS 
MICROTEK 
INTERTUBE 
& Others 


Call for Prices 
(301) 694-8884 


FREDERICK COMPUTER 


PRODUCTS 


Municipal Airport 
Frederick, MD. 21701 
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(8 APPLE ) 


APPLE Il or 

APPLEII PLUS $995.00 
DC HAYES MODEMS 339.95 
FLOPPY DISK W/CONT. 529.95 
APPLE SOFT CARD 159.95 
PASCAL CAHD 459.95 
ALF MUSIC 

SYNTHESIZER 249.95 
10 MEGA-BYTE DISK DRIVE 

(for APPLE) 4695.00 


UCATAN 
COMPUTER STORE 
across from Bamada Inn 
PO Box 1000 
Destin, Florida 32541 
(904) 837-2022 or (904) 243-8565 
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Tha АЕ-38 P a one-board microcomputer utilizing 
d 8035 geared toward stand-alone applications 


€ an &dit input, output, and bi-directional port 
e - peogremmanwe hand shake lines on 
eac 


po 
crystal 070001 timer 
bytes RAM, expandable onboard to 1 К 


bytes 

ей lons for program тә to 4 К bytes 

single 5 capability А бы 

smalt size [5 inches x 3 

low cost [99.95 - singlas plus shipping) 
Contact factory for avaltabiiity 
money order, check, or C.O.D. 

Adrolt Elactronics, inc. 


5 East Long Sireet, Suite 1012 
Columbus, Ohlo 43215 
814-221-3080 
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CASSETTE 
DUPLICATION 


TRS-80 (I & 11), PET, APPLE, KIM, ATARI 


Quality software duplication is more 
than copying cassettes. Microsette du- 
plication uses a proprietary high speed 
duplicator designed specifically for 
computer program duplication. The fin- 
ished products are of consistent quality, 
guaranteed to load. Minimum order is 
100 with discounts for higher quanti- 
ties. Call (415) 968-1604 for details. 


MICROSETTE CO. 
475 Ellis Street 
Mt. View, CA 94043 
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Memorex 
Floppy Discs 


Lowest prices WE WILL NOT 
BE UNDERSOLDM Buy any 
quantity 1-1000. Visa, Mastercharge 
accepted. Call free (800)235-4137 
for prices and information. All 
orders sent postage paid. 


JS 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo. CA 
93401. (In Cal. сай 
(805) 543-1037.) 
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H9 OWNERS! 


Now you too can have graphic capa- 
bilities similar to those of the TRS-80 
with GRAFIX. No modification to ex- 
isting circuit boards is required. 
GRAFIX simply plugs into existing IC 
sockets. 

Comes with complete instructions. 
Full 6 month warranty. 


Kit $59.95 
Assembled and tested $69.95 


Northwest Computer 
Services, Inc. 


8503 М.Е. 30th Avenue 
Vancouver, WA 98665 
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CATCH THE 
S-100 INC. 
BUS! 


OUR 
LIST SPECIAL 
PRICE CASH 
PRICE 
Ithaca Audio Z-80 Processor, 
Assembled & Tested 2 MHZ 175.00 140.00 
Godbout Econoram IIA, 4 MHZ 8K 
"Unkit" 149.00 125.00 
Mullen TB-2 Extender Board with 
Probe-Kit 49.00 39.00 
Morrow's Micro Stuff/Thinker Toys 
Switchboard Kit 199.00 165.00 
North Star Horizon 2-32K-D 
Assembled & Tested 2765.00 2299.00 
S.D. Systems 7-80 Starter Kit 
w/PIO 249.00 210.00 


Subject 1o Available Quantities » Prices Quoted Include Cash Discounts. 
Shipping & Insurance Extra. 


We carry ali major lines such as 
5.0. Systems. Cromemco, IMSAI, Vector Graphics, North Star, Sanyo, ECT, 
ТЕ, Godbout, Thinker Toys, Hazelline, IMC 
For а speciat cash price lelephone us. 


pus... d - ID D). inc. 


Address. . .7 White Place 
Clark, N.J. 07066 


Interface. . 201-382-1318 


Pascal / МТ 


6080 / 280 


COMPILER & SYMBOLIC DEBUG! 
RUNS UNDER CP/M [& Derivatives] 
Generates Romable Machine Code 


Needs only 32K bytes 

Output is 10X faster than P-code 
Efficently compiles а subset of 
Standard Pascal 


Available for ALL CP/M Systems 


$99.95 


Options include: nreal/business arithmetic 
multi tasking, interrupt procedures, etc. 


Ciall/VWnrite Meta Tech 

3308 Midway Drive 
Suite 289 

San Diego, CA 92110 
(714) 223-5566 X289 


Dealer Inquiries 
Invited 
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Programming Ovickies 


A French-English/ 
English-French 
Dictionary 


Dr Fred Levit, 251 E Chicago Ave, Chicago IL 60611 


The program FRENGLSH turns a microcomputer into 
a foreign language dictionary. As written here, it will 
look up the French or English word entered and then 
print the translation. It does not translate phrases or 
sentences, but serves as a replacement for a paper dic- 
tionary. 

FRENGLSH is written in CBASIC and uses two files 
which are stored on a disk. The first file, called DIC- 
TION, is a random access file each record of which con- 
tains pairs of words with the pairs separated by slashes. 
Each pair of words consists of a French word followed by 
a dollar sign and then the corresponding English word, or 
an English word followed by a colon and then the cor- 
responding French word. As you can see in table 1, the 
word pairs are arranged in the record alphabetically by 
the left-hand word of each pair. 

The second file used by FRENGLSH is called FRINDEX 
and is an index to the diction file. It contains a list of the 
first words in each record of the DICTION file, arranged 
alphabetically, with the corresponding line number in the 
DICTION file where that word is found. This file is read 
into an array in memory so that it can be searched rapid- 
ly when the program is running. 

When a word is entered, FRENGLSH first searches the 
index to find the line number in DICTION where the 
wanted word pair will be found (lines 70 to 97 of listing 
1). It then goes to that line in the file and searches the 
record for the wanted word plus the correct separator. 
Searching for the word with the separator appended 
avoids problems caused by similarly spelled words with 
different meanings which may be shared by French and 
English. When the correct left-hand member of the word 
pair has been found then the right-hand member of the 
pair is extracted (lines 99 thru 108, listing 1) and the 
entered word and its translation are printed.(See listing 
2.) 

The DICTION file contains about 1100 French words, 
which includes those most commonly used and needed by 
someone studying the language. Naturally not every 
word one might seek can be found, but, before giving up, 
FRENGLSH does one more thing. The infinitive form of 
most French verbs ends in -er or -oir, and that is the way 
the verbs are listed in a dictionary. But many verbs are 
most frequently encountered in the second person form, 


Table 1: А portion of the file DICTION. Each record of 240 
characters or less occupies about two and a half lines. Note that 
the words are in pairs, either French$English or English:French. 
The list is alphabetized by the left-hand word in each pair. 


"IASTOIABORDSAPPROACH/ABOVE:AU-DESSUS(VJ/ABOVE 
ALL:SURTOUT/ABSENCE:ABSENCE(LAV/ABSENCESABSENCE! 
ABSENT. ABSENT/ABSENTSABSENT/ABSOLUMENTSABSOLUTELY/ 
ABSOLUTELY:ABSOLUMENT/ACCEPT:ACCEPTER/'' 
"IACCEPTERSACCEPT(TOJ/ACCIDENTSACCIDENT/ACCIDENT: 
ACCIDENT(LEVACCORDS$AGREEMENT/ACCOUNT:COMPTE(LE)/ 
ACE:AS(LEV/ACHATSPURCHASE/ACHETERSBU Y(TOYACH EVERS 
FINISH(TOVACIERSSTEEL/ACQUAINTANCE:CONNAISSANCE(LAY'"' 
"IACQUERIRSACQUIRE/ACQUIRE:ACQUERIR/ACHOSS: 
TRAVERS/ACT:AGIR/ACTIFSACTIVE/ACTIONSACTION OR 
STOCK/ACTION:ACTION/ACTIVE:ACTIF/ACTUELSPRESENT 
TIME/ADD:AJOUTER/ADDITIONSCHECK(RESTAURANT)/" 
"IADDITIONAL:ADDITIONNEL/ADDITIONNELSADDITIONAL! 
ADDRESSERSADDRESS(TOJADIEUSGOODBYE/ADMETTRES 
AOMIT(TOVADMIT:ADMETTRE/ADRESS:ADRESSE(LAVADRESSES 
ADRESS/ADULT:ADULTE(LEVADULTESADULT/"' 
"IADVANCE(TOKAVANCER/ADVANTAGE:AVANTAGE(LE)/ 
ADVENIRSHAPPEN(TO)/ADVENTURE:AVENTURE(LA])/ 
ADVERTISEMENT:ANNONCE(LAJ/AFFAIRESBUSINESS/AFINSSO 
THAT/AFRICA:AFRIQUE(LAVAFFIQUESAFRICA/AFTER:APRES/" 
"IAFTERNOON:APRES-MIDICLEVAFTERWARDS:ENSUITE! 
AGAINST:CONTRE/AGIRSACT(TONVAGREEMENT:ACCORD(LE)/ 
AIDESHELP/AIDERSHELP(TOVAILLEURSSELSEWHERE/AIMABLES 
AMIABLE/AIMERSLIKE OR LOVE/AINSISSO/AIRSAIR/'' 
HA 

2 


Listing 1: А listing of FRENGLSH. The program is written in 
CBASIC so that the line numbers at the left are not referenced 
by GOTO statements. Instead statement numbers are added by 
the programmer for statements which must be returned to. For 
example, line 61: GOTO 75 sends the program to line 48, which 
is statement 75. 


11 РЕМ PROGRAM FRENGLSH 15 COPYRIGHTED (19798) By 
21 РЕМ ТНЕ ера БЕРЕР LEVIT M.D.» AND ALL RIGHTS 
28 ЖЕМ ӨРЕ FESERV 

4t 

EL 01м аер LIBE. NUR: 169» 

өз PRINT ^V 1. 

Fe PRINT ^ JUL 70" 

Өз 

$3 PRINTIPRIMYIPRINT 

10: 

11: 

121 PRINT ТЯВ‹ 30): "PROGRAM FPEHGLSM" 

134 PRINT 

141 PRINT ТАВ ‹22>3 "А FRENCH-ENGLISH-FRENCH DICTIONARY” 
15! 

16: 

173 РРІНТ:РРІНМТ 

1a! PRINT "“TAVTING MODE 1$ FOENCH-ENGL ISH, TO PEVERSE MODE^ 
191 co aid "ENTER Y f INSTEAD DF Я UORD” 

204 

211 "m TO ERY THE PROGRAM ENTER Я Э INSTEAD OF A WORD” 
egt FRINT:PRIN 

ЕП FRINT FUERTE WATT 40 SECDND: WHILE ME LOAD” 

eat 

29: РРІНТ:РРІНТ 
ёё? 
eri 
zat ОРЕМ “DICTION” RECL 204 AE 2 

29: HübE$s"F* 

304 

311 FEN READ INDEX ша, МЕҒІПРҮ 

КЕП ОРЕМ "FPINDEX" БЕСІ. 2% AS 

331 IF END zi THEN 50 

34 

хм Het 

зы! WHILE -1 

art READ 51, NI MDF DS «М, + LINE. NUM ем» 

33: ene] 

EE END 

ЕТУ) 

411 50 CCD-E 1 

431 

БЕЗІ PRINT "ENTER FRENCH WORD AFTER Ера ПР ENGLIEM НЕТЕР ENa " 
M РРІНТІРРІНІ 

451 

dot РЕМ EMTEP WORD TO ВЕ ОНТ 


4+3 5 БӨРІПНТІРРІНМТ 
ян IF HDODES$2"F^ THEM СЕРАРАТПЕФз-47 ELIE :ЕРАРАТОРФЕ :" 


Sus IF MÜDEÉSs-"F- THEN PRINT "Ерк "1 ELSE PRINT “Ete ^i 
$15 

sz: INPUT ENTERED, ПР 

52s 35 uDPp. -GUSHT SaEMTERED. Из DS 

"11 

э: IF MOPD, OUGHT SaS” THEM ТОР 

53 IF чер, SOUGHT Sa" Rb ЕЕ THEH* 
г MOBER »"E":- 

^81 ӨП TH 75 

яз 1f WORD. SOUGHTS$="1° AND MUDES*"E" THEN. 
elt МОЕ Фат Р 

15: 50 10 26 


243 БЕМ FÀD МОРр, OUGHTS ТП 15 СНЯРЫС ТЕРЕ 
ы WHILE LEM*UDRD, ZOUSHT$» -15 
Listing 1 continued on page 208 
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THE BEST 
MICRO COMPUTER 


— Exporter — 


"That's Right" 


INTERNATIONAL 
INC 


Fast + Efficient 
Our Foreign Customers Receive: 
• Purchasing Agent's Service 
e Wholesale Discounts 
e 220 V/50 Hz Power 


Products 


NORTH STAR 

TEXAS INSTRUMENTS 
SOROC 

INDUSTRIAL MICRO 
HAZELTINE 

EXIDY SORCERER 
MICRO PERIPHERALS 


TELEVIDEO 

BASE 2 

KONAN CORPORATION 
CENTRONICS 
INTEGRAL DATA 
VERBATIM 


+ More 


Р.О. Вох 1118 Scottsdale, Arizona 85252 U.S.A. 


Tel: 602-994-3435 


TELEX: 165745 


DEC LSI-11 
Components 


Dependable service 
at discount prices 

Domestic 
and Export 


Mini 


Computer Suppliers. lr inc. 
25 Chatham Rd., Summit, N.J. 07901 


Since 1973 


(201) 277-6150 Telex 13-6476 


Mini Computer Suppliers, Inc 


ШИШ ЇЇ 
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Listing 1 continued: 


“г WIED. ПпентісыгіРІІ. DUSHIT $+" * 
=з ЧЕНЬ 

өші 

Tor РЕМ BEGIN -ЕЯРСН DF INDEX 
гіз 

“2% ТОР. УМЕ = 1 

Tut BOTTOM. СТАЕ = rt-) 


OM 100 M"IDLIME в INT: «BOTTOM. LINE-TOP.LIME> 525 *TUP.L INE 


ret JF WORD. COUGHTS = WORDS MI PLINE“ 

cet THEM LIME. SOUGHT амі DL INE? 

з $0 TO 500 

312 

S25 ЇЕ MORD. ацент® LT URS LINE: 

$3: THEM BOTTON. LINE 21 BL ENE 

$41 

25: IF УСО. SIGHTS GT MOP DE MIDLINE 

3581 TMEM TOP. LINE «MI Dt THE 

озы; 

881 tF BOTTON. LINE-TOP.LINE МЕ 1 ТНЕН- 

Bat 00 TO 100 

эо: 

а: IF WORD. SOUGHTS LT MUPD$:BOTTUM.CINE ~ 
әзі THEM LINE, S0UGHTsTOP.LTNEs* 

эн 6D ТП 500 

ELI 

EPI ІС uneD.-DUuoHT& GE UOPDS BOTTOM. LINE>~ 
Aet THEN LINE. :()iGHT eB) TTUM, LIME:1: 

apt sü TD 500 

эз 

аз PER МАТЕН FOP UDFD HEEDED 

100% 

1021 $500 FEAD ид, ІНЕ, QUGHTtAS 

1021 

105 ІПСік MATCH ENTERED, YOPDI + SEPARATORS «Phe 1» 
104: ІР LOC) = © THEN 60 TO 1000 

юг А e AARE LICI 

1051 LIK зя HATCH: ЕРАРЯТОР $ Ф. DC 12 

ійгі 

105: JPAHZLRTEDSaMIDS «e $«LDC Se) 002-1105 2010» > 
1 092 

110 РЕМ PEINT TRANILATED WORD 

111: 

$12: РРІМТ EHTEPFED.uDPD$3" = “3 TOANCLATEDS 
1131 aeg та 7% 

114: 

115: 

1146: РЕМ МОРр NOY FOUND. CHECK FOP VERB ENDING 
112: 

118: 1000 PRINT ENTERED, WORDSS" МОТ FOUND, Ті 

1191 IF FIGHTS «ENTERED. VOPDS:2) s"E2" ТНЕНХ 
1201 ENTERED. UOPDS=LEFTS (ENTERED, ІР LEM (ENTERED, VOPDS) 2» e" ER" т^ 
121: 60 ta 95 

leet 

123 IF RIGHTSAENTERED. ӘПРІМ» 22="ER” Т 

124: ENTEPED. UNPDS=LEFTS ENTEPED, WOPDS<LEN-ENTEPED. MOPRS> ~Z) +" 01р" У 
129: 60 TD 3% 

1261 

12г: PRINT “МА: YOUR WORD SPELLED COPPECTLY 2" 
128: ed 70 75 

lest 

139: ЕНГ 


ending in -ez. For example, vouloir means "to want" 
while voulez means "you want." Parler means "to talk" 
and parlez means "you talk." If the word you give to 
FRENGLSH ends in -ez and is not found in the DICTION 
file, FRENGLSH will search for the root of the word with 
an -er ending, and, if that fails, for an -oir ending (lines 
116 thru 128 in listing 1). Only if those additional two 
searches are unsuccessful does FRENGLSH report failure. 

As can be seen, at 130 lines, including comments and 
blank lines, FRENGLSH is not a very long program. Of 
course, the real problem is in creating the DICTION file 
with its thousands of words. This was done by using 
several other programs. One program permitted the 
entry of word pairs, assigning the correct separator, and 
writing the list to a file which was then corrected using 
the system editor. These lists were concatenated as they 


Listing 2: In this run of FRENGLSH the first prompt FR =? was 
answered by typing "bonjour," and FRENGLSH found the cor- 
responding English word "hello." In the third example, the word 
"voulez" is not the dictionary form of the verb. The -ez ending 
signifies it is second-person present tense. FRENGLSH did not 
therefore find "voulez," so it looked for the stem of the word 
with common infinitive endings, -r or -oir. "Vouloir," the cor- 
rect infinitive form of the verb, was found and the correspon- 
ding English was printed. 


PROGRAM FPENGLSH 


Я FRENCH-ENGLISH-FRENCH DICTIONARY 


STARTING MOLE 15 FRENCH-ENGLISH. TO REVERSE MODE 
ENTER A 1 INI TERD OF A WORD 


ТП END THE PROGRAM ENTEP Я 9 INI TEAD OF A WORD 
PLEASE WAIT 40 SECONDS WHILE ШЕ LOAD 


ENTER FRENCH WORD AFTER FR= OR ENGLISH SFTER EN= 


Fr= f BÜHJDUR 
EDNJOWF = HELLO 


Fr= 7 ATTERIP 
ЯТТЕР1® = TO LAND ‘AIRPLANE? 


ЕРж ? YOULES 


YOULEZ MOT FOUND. OLLER NOT FOUND. УО ПІР = TO WANT 


Ере 7 


were created, and the completed list was split into 
twenty-six separate lists, each beginning with a different 
letter of the alphabet. These individual lists were then 
proofread, corrected, concatenated, and alphabetized to 
make a single long file. The final file was then read by a 
program which created the DICTION file by inserting 
slashes between the word pairs and assembling the pairs 
into records of 204 or less characters. Finally a small pro- 
gram was used to read the first word in each record in the 
DICTION file, together with its record number, to create 
FRINDEX, the index file. 

FRENGLSH is quite fast. Most of the time it is con- 
siderably faster than thumbing the pages of a paper dic- 
tionary, especially for people like me who have never 
really learned which letters follow which in the 
alphabet. № 


Z80 User Stack 
Emulation 


Allen Gelder, Box 11721 Main Post Office, 
San Francisco CA 94101 
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Passing arguments to subroutines via the Z80 hard- 
ware stack is complicated by the presence of the 
subroutine return address at the top of the stack. This 
artifact of the CALL instruction makes a cork-in-the- 
bottle effect that precludes just PUSHing the arguments 
onto the stack and later POPing them into the subroutine 
after the CALL. The problem is solved on the new 
Motorola 6809 by the addition of a user stack which does 


not participate in the CALL housekeeping. Such а struc- 
ture is easily emulated and can be integrated very 
naturally into the Z80 instruction set by the use of the 
restart instruction group. 

Recall that the restart (RST) instructions are 1-byte 
calls to selected page 0 locations. For example, hexa- 
decimal op code D7 is RST 10. When program flow en- 
counters this instruction, the program counter (register 
PC) will be pushed onto the stack and control will be 
transferred to location 0010. Often this location contains 
a vector to the actual routine, which will typically be 
concluded by a return (RET). This is the arrangement 
here (see listing 2, page 210). It is easy to link this emula- 
tion; just initialize UPSTOR with a 2-byte user pointer to 
the desired top of the user stack, and then vector the 
restarts as indicated. (See listing 1, page 210.) 

When program flow encounters a D7 op code (RST 
10), the result will be a POPU DE, that is, the top of the 
user stack will be popped into DE, and the user pointer 
(UP) will be updated. Similarly, a DF op code (RST 18) 
will result in a PSHU DE onto the top of the user stack, 
etc (see table 1), This action is perfectly consistent with 
current hardware stack usage, right down to the near 
congruence of the POPU and PSHU instruction bytes. 

The difference is that this stack is totally controlled by 
the user, at very little programming expense. In the con- 
figuration of table 1, the user stack access covers the 
primary register pairs BC, DE, HL and AF. An alter- 
native assignment (see listing 3, page 210, and table 2) of 
restarts can include registers IX and IY. This is at the ex- 
pense of register pairs DE and AF, but saves one byte over 
the corresponding PUSH or POP IX (or IY) instruction. 

Interpretation of the restart group of instructions is 
varied. In the literature, the restart instructions are 
described as saving space, useful for interrupts, or as left- 
over 8080 instructions. In practice they are often usurped 
by the input/output (I/O) software, or perhaps page 0 is 
submerged in read-only memory. If this is the case in 
your Z80-based system, it is worth looking for a vector 
table in programmable memory or in some other way 
gaining access to the restart instructions. Because they are 
an embedded group of 1-byte, user-programmable 
instructions, they bestow a kind of microprogrammabi- 
lity on the Z80. 


User Stack Instruction 


(RSTOO) 
(RSTOB) 
(RST10) 
(RST18 
(RST20 
(RST28 
(RST30) 
(RST38) 


Hardware Stack Instruction 


PUSH AF 


Table 1: Restart (RST) instructions assigned to user stack in 
listing 1. 
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Hardware-Stack Instruction 


POP IX DDE1 
PUSH IX 
POP IY 

PUSH IY 


User-Stack Instruction 


D?  (RST10) 


DF  (RST18) 
ҒҒ (Н5Т30) 
FF  (RST38) 


FDES 


Table 2: Restart (RST) instruction assignments made by 
modified user-stack emulation in listing 2. 


In this user stack setup, the restart instructions are 
exploited as 1-byte PSHU and POPU instructions in ser- 
vice of an emulated processor architectural feature. They 
could as easily call an emulated addressing mode not 
available on the Z80. The point is that an appropriate 
use of the restart group is in calling instruction-like 
subroutines that represent the primitives serving the 
user's own fanciful structure. Thus you can design your 
own corner of the Z80. Let your curiosity PSHU into try- 
ing it. 


new ANALOG PERIPHERAL FUNCTIONS 
kits! ... in touch with reality! 


QK-100 Triple A - D Converter 
QK-101 Dua! Air Temperature Sensors 
QK-102 Dual Ground Moisture Sensors 
QK-103 Power Supply with Dual Sockets 
QK-104 Dua! Liquid Temperature Sensors 
QK-105 Dual Photo Sensors 

QK-106 Dua! Water Level Sensors 

QK-108 Dual Surface Temperature Sensors 
QK-109 Dual Най-ЕНесі DC Magnetic Sensors 
QK-110 Multiplier and Voltage-Controlled Amp 
QK-112 Peak Sense and Hold/Sample and Hold 
QK-115 8/16 Input Analog Multiplexer 
QK-122 Dual Instrumentation Amplifier 
QK-124 Log and Anti-Logarithmic Functions 
QK-133 Multiple Audible Alarm 

Multiple Analog Comparators 

Dual "People" Sensors 

Socket and Mounting Board 


AVAILABLE IN ASSEMBLED MODULES | 


(602) 299-9831 CALL Q-KIT 
P.O. BOX 35879 WITH YOUR CUSTOM 
TUCSON, SYSTEM REQUIREMENTS! 


ARIZONA 85740 a division of |-г. conwell corporation 
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SOFTW ARE Listing 1: Vectoring RSTIO. 
BREAKTHROUGH! 0010 C310 50 00099 RSTI@ ЈР ЕВОМ10 : Now D7 calls FROM 10 


А true breakthrough in 8080 
development software has been | Listing 2: Assembled program for Z80 user-stack emulation 


achieved... using restart (RST) instructions. 
R-A-I-D 5000 00100 ORG 50029 
: 5000 960 0011 SPSTOR НОР $ ОР saved here. 
RAID stands for "Realtime In- | 5001 gg 0010. NOP 
teractive Assembler Debug,” but | 5002 00 00103 UPSTOR КОР $ UP saved here. 
RAID is much more. 5003 #0 00107. НОР 
500» Е5 710105 ЕҺОЫ@@ PUSH НІ, ; Vector C uere, 
SIMULATOR - рар is a rve simulator and real-time 5005 216190 00156 HM HL OCIS 
а опа сомит EET T SORT О: | 2000 1888 00107 JR USRSTK 
г гоо 
wie prólected "imis specthed tr stack, program counter, 500A ES 00108 FROMÓR PUSH HL ; Vector CF here, 
etc. Simulation mode ің transparent and modes may ре 500B 21C500 00109 LD HL.@GCSH 
а i h 9 
used together for high speed sumulalions 500Е 1822 00110 JR URRZTK 
SYMBOLIC DEBUG > RAID is а fully symbolic 5010 Е5 00111 FROM1Ó Рус HL ; Vector DY here. 
debug, Including labals and operands! Also included аге multi- 5011 210100 3012 LD HL.GODIH 
le radix, multiple breakpernts, h, 9 display lor- , 
mais. single-step, muili-step, displayialier registers or memory, | 5018 181С 00113 JR USRETK 
programmable outpul, ele Over 70 commands in all! 5016 ES 00118 FROMIB PUSH HL ; Vector DF here. 
ASSEMBLY/DIS-ASSEMBLY - метогу 5017 210500 00115 LD 11,,0025Н 
тау бе apod oram n Баста F bd ee da form com- 501A 1816 00116 М; USRSTK 
plete with symbolic labels and operands Exclusive feature per- 501" E5 0011 РЕМ: — PUSH HL . Vector ET here. 
mis lollawng’’ subroutines dunng dis-assembly 501D 21Е100 00118 LD HL, ЕАН 
TRACING = Elaborate trace facilities have been includ 5020 1810 00119 JR UNRSTK 
‚ Trace each instruction as execuled, trace subroutines ав | 5022 ES 0120 FROM; PUSH HL ; Vector EF here. 
(егесі and exited, trace by breakpoint d ith $ 
Sranemableduma dal 8 ee eo аре. 60164 LD HL, GOES! 
5026 1804 00122 JR USRETE 
FULL DISK ACCESS - in әдік to ading- | 5028 ES 00123 FROM3Ó PUSH HL ; Vector P” here. 
speciliad паск & sector basis 5029 21Е1@@ 0017 24 LD HL, @@F 1H 
502С 180; 00125 IR USRSTK 
FLOATING POINT OPTION - tems | 502Е ES 00126 FROM38 PUSH HL ; Vertor FF here. 
manlissa, exponenl lo + 127,BCD format | 502F 21Е5@@ 00127 LD HL, @OF5H 
5032 223Е50 00128 USRSTK LD (OPSTOF ,HL ; Place іп РГТОБ. 
СР/М COMPATIBLE “ RAID will run on a 035 El 0012 n 
CEM system of 24K or more Works with both ASM and M 2035 се РОР Dr 2 
assemblers fully symbolically 5036 Ерт 30050 00130 LD (SPET R),5P ; Save the Р, 
503A ED7B250 01111 Ln SP, ОРЗТОВ) ; Initialize "ser Stack. 
TO ORDER: Specify software | 503Е 00 00132 OP.TOR ДОР | Event happens here. 
H 503F 944 00134 NOF 
desired a DES check or 5040 Ертзӣ250 001:. LD (UPSTOR),SP ; Save the ПЕ, 
money order ( Ok). 50h EDTRÓÉOSO 00135 LD OP,(SPETOR) ; Restore the ДЕ. 
5018 C9 00136 ВЕТ ; Back tc proram. 


A) RAID without floating point 
option $150.00 


B) RAID with floating point option, | Listing 3: Alternate assembled listing to include index registers 
апа FPP source code $250.00 | IX and IY. These two sections of code are directly substituted 


C) FPP Floating Point Processor for the code in listing 2. 
only $125.00 
D) RAID Documentation 
Only $25.00 ' 
Е) ISIS to CPM Conversion Utilities | 5010 £5 00111 FROMI@ PUSH HI, ; Vector Т7 here, 
$125.00 | 5011 21ррЕ1 0011 LD HL EL DDH 
: 5014 181C 0011: JR ИПВСТК 
All software supplied оп | 5016 £5 00118 FROMIS PUSH НІ, { Veetnr DF here. 
CP/M compatible 8" diskette 5017 21DDE5 00115 LD HI. ES DDE 
^ қ d 816 00116 J SRSTK 
ISIS versions also available. | 22/15 i dab 
| 5028 Е5 00123 ЕВОМ@ PUSH HL ; Vector F here. 
SOUTHERN | 5029 2:7: оох LD HL.EIFDH 
Ф SYSTEMS 502C 180) 00125 JR USRZTK 
SOPE ES 00126 FROM4B PUSH HL ‚ Vector FF here, 
елімі енінен 502Е 21FDES 00127 LD HL ESFDE 
5032 223Е50 00128 USRSTK LD (OPSTOR),HL ; Place in DPSTOR. 
Post Office Box 3373A ы 
Birmingham, AL 35205 . 
(205) 933-1659 : i 
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16K STATIC MEMORY (ВАМ) 


250 nsec Access Time, Assembled, 
tested, and Guaranteed. 5200.00 


Fully Static - TMS 4044 

85-100 Bus - Buffered lines, Dip Sw address in 
2, BK blocks 4K iner., Write Protect, Phantom 
disable, Battery backup, fully Socketed. 
Bank Select - Part 40H (Сготвтсо Software 
Camp.), ВОН ог COH. 

Guarantee - One full year. To order, call for 
Visa, M.C., or C.O.D. ($4 fee.) Personal check 
ok. М.О. speeds shipping. Stock to 72 hour 
delivery, tineis residents add 5%% tax. 


S. C. DIGITAL 
Р.О. Box 906, Aurora, IL 60507 
Phone: (312) 897-7749 
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BYTE's New 
Toll-free 


H-8 OWNERS 
AD-8/4 H 


Analog/Digital Subsystem 


8 Analog Input Channels 

100 us A/D Conversion Time 

4 Analog Output Channels— 
Each with Sample and Hold 

Full 8 Bit Resolution 

Uses Single Card Slot 

Fully Assembled and Tested 

Full Documentation Provided 

VISA and M.C. Accepted 


$125.00 
CCM, Inc. 


P.O. Box 2308 
Reston, VA 22091 
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STATISTICAL DATA 


DATABANK programs contain 10 


THE AMSAT-GOLEM 80 
PROJECT 


Front Pane) Hardware 
Boards 14.222. inus A 


АМ8580 Software 

Documentation (178 pages) 

Source code 8" CP/M* disc ....., 2 
Source code 5" Northstar" (CP/M"*) $30.00 
Ohbjecl Code 5" Northstar" : 


Write for information on other 5-100 cards 
and software optimized for Amateur Hadio 
communications, control and logging. 


SNOW MICRO SYSTEMS INC. 
P.O. Box 1704 
Silver Spring, MD 20902 


* СРМ and Northstar are registered trademarks. 
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Radio Shaek...... 


years of monthly statistical data on 
ten related subjects. Information is 
the most current available. Each 
cassette is date stamped. Includes 
graphs, tables, trends, comparisons, 


COMPUTER CENTER 


MICRO MANAGEMENT 


'Subscriber 
W.A.T.S. Line 


(800).258-5485 


To further improve service to 
our customers we have installed 
a toll-free WATS line in our 
Peterborough, New Hampshire 
office. If you would like to order 
a subscription to BYTE, or if you 
have a question related to a BYTE 
subscription, you are invited to 
call (800) 258-5485 between 
8:30 AM and 4:30 PM Eastern 
Time. This applies to calls from 
within the continental US only” 


We thank you and !oof. 
forward to serving уси 


GAME DESIGN 


Leading Coin-op Amusement 
Game company will consider use 
of YOUR pinball, video or other 
game idea on a royalty, commis- 
sion or other basis. WRITE FOR 
DISCLOSURE FORM BEFORE 
SUBMITTING GAME IDEA. 


Department BMA 
Р.О. Box 236 
Bensenville, IL 60106 
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update routine, and external input. 


Programs available for TRS-80 L2, 16K 


General Economy 
Manufacturing & Trade 
Industrial Production 
Money & Credit 

Money Rates & Yields 
Commodity Spot Prices 
Mortgage Terms & Yields 
Foreign Exchange Rates 
Energy Production 
Petroleum Production 


$29.95 each ......... З for $84.95 
Cassatte storage album included with 


order for six or more programs. 


Я y DATABANK РОВ 9885 
Ft Lauderdale, FL 33310 
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Save More Than #055 
North Star—Intertube 
Thinker Toys —Microtek 


Tho Smartest Computers at the Smartest Price 


Quad & Double Density 
List 
Horizon-1-32K-D Kit $1999 
Horizon-2-32K-D Kit 2399 
Assembled & Tested 2765 
Horizon-2-32K Kit Quad 2799 
Assembled & Tested 3215 
Pascal for North Star on Disk 
Powerful North Star BASIC 
ZTEI PT 212 Computer 5 mHz 8000 
Thinker Toys Diseus’2D A&T 1149 
Duseus 242 1 2 Megabytes A&T 1548 
Measurement system memory 
A&T 4mHz 64 К 
Godbout Memory 
Intertube II Smart Terminal 
Microtek Printer 
Anadex Printer 


EZ-80 Tutorial Learn Machins Language 
PDS For North Star Batter Than CP/M 


Compiler for Horizon Secret Superfast Code 100} 
10% Off Software Prices With Computers 


North Star Documentation Refundable 
и. НАС 
Amarican Square Compaters 
Kivett Dr * Jamestown NC 27263 
919 
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oval 


Up To 1596 Discount 
on 
TRS-80's 


WE HAVE THE HIGHLY 
RELIABLE LOBO DISK DRIVE 
IN STOCK! 


MINI MALL— DOWNTOWN SHOPPING CENTER 
CAIRO, GEORGIA 31728 
912.377.7120 
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RS 232C Computer Compatible 
Tape Headers 
Available from Stock 


Addmaster Corporation announces that the 
Mode! 612 Stand Alone Paper Tape Readera is 
now available from stock and is shipped in | to 3 
working days after receipt of order. The Model 
612 has greater capacity than earlier models. Tha 
ability іс read 5 to B-lavel tape and lo tranamil 7 to 
11 frames par character at 50 to 9600 baud are 
among the new features. Others include slarting 
and stepping on character at all speeda, choice of 
manual control or X-on, K-olf, 90 to 260 voll, 8010 
60 Hz power and even, odd or по parity. 

RS 232, current loop or parallel outpuls are avail- 
able as is choice of desk top or rack mounting. 
мг price сі the пем Model 612 ік 5656. % 
to 


Addmaster Corporation 
416 Junipero Serra Drive 
бап Gabrie! CA 81776 
213) 285.1121 
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Eighteen with a Die 
A Learning Game Player 


The simulation of human intellect 
by a machine of human invention has 
fascinated mankind for centuries. Un- 
fortunately, the attainment of such a 
goal still seems to be distant. The ad- 
vances in machines that might 
achieve such a goal seem to be con- 
tinually offset by additions to our 
knowledge of the complexity of the 
human intellectual process. Simple 
game-playing machines, however, 
are feasible, and their popularity pro- 
bably stems from the above mention- 
ed human yearning, even though 
these games represent only a narrow 
slice of human intellect. 

Game-playing programs are of 
great value to the personal computer 
owner, since results of great interest 
to spouse and neighbors can be pro- 
duced with only a small investment in 
memory and software. Rarely do 
such programs involve more than 
logic plus simple integer arithmetic, 
and they are so short that hand 
assembly of machine-language pro- 
grams is entirely feasible. 

Many games are well adapted to 
interaction with the human player 
through the same I/O (input/output) 
channel used for programming. I am 
sure that the first program tried by 
most buyers of the Southwest Tech- 
nical Products Corp 6800 computer 
system (after some memory check 
programs) is the Tic-Tac-Toe pro- 
gram whose listing is supplied with 
the computer kit. 
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Russell R Yost Jr 
1825 E Palo Verde Dr 
Phoenix AZ 85016 


Although such beginner games 
soon become boring, game-playing 
programs of real and continuing 
challenge are now becoming feasible 
for all amateur computer owners. 
Meanwhile, simple game players such 
as the one described here continue to 
intrigue computer enthusiasts. 


Game Categories 

Thus far I have been using the term 
"game player" loosely, and indeed the 
term is loosely used in many articles. 
Three distinct categories are easy to 
define: puzzles, gambling machines, 
and man versus machine game 
players. 

It seems to me that a game like 
Shooting Stars (by Willard 1 Nico, 
May 1976 BYTE, page 42) is really a 
puzzle that the human tries to solve in 
as few moves as possible. Star Trek- 
type games might be considered ex- 
amples of a gambling program. 
Through the use of random number 
generators, the human's moves pro- 
duce random results following pre- 
scribed odds; luck is involved in the 
result. 

Тіс-Гас-Тое is an example of а 
man versus machine game. The 
machine plays the role of an adver- 
sary, playing by the same rules that 
apply to the human. 

This last category comes the closest 
to the simulation of human intellect, 
which is why I feel it is of great inter- 
est to the computer owner. However, 


all three types of games are inter- 
esting to players, and many games 
combine elements of all three in their 
architecture. 


Game Learning Program 

А natural extension of the third 
category is the game learning and 
playing program. In this type, the 
machine is given the rules of the 
game, but initially does not possess 
any strategy for selecting its moves. 
Through playing a series of games 
with the human, it learns a strategy 
for increasing its chances of winning. 
This type comes even closer to the 
simulation of human intellect. 

The design of such machines has 
been one of my hobbies for over 
thirty-five years. I recently purchased 
a computer because my ambitions 
outgrew what could be built using 
relays and stepping switches, or even 


About the Author 

Russell Yost studied physics at the California 
Institute of Technology before World War ЇЇ 
diverted him into working on defense elec- 
tronic systems, Since 1952 he has worked for 
Motorola; he is now the chief engineer for 
radar systems in the Government Electronics 
Division. When he saw the rising tide of 
microprocessor electronics, he bought a 
Southwest Technical Products 6800 computer 
system to gain experience in the new field. He 
uses the 6800 system to design logic circuits at 
home; at work he writes FORTRAN programs 
for simulation on a Sigma 5 computer. He is 
active in amateur radio and photography. 


small-scale integration logic elements. 
Software generation for such 
machines is now my current hobby. 

The learning process can be imple- 
mented in various ways. One way is 
the “reward or punishment” ap- 
proach exemplified by the game 
Hexapawn, which was described by 
Martin Gardner and based on a learn- 
ing machine developed by Donald 
Michie. (See “Mathematical Games,” 
Scientific American, volume 206, 
number 3, March 1962, page 138.) 

The computer's response to each 
game situation is selected at random 
from a set of legal moves whose indi- 
vidual selection probabilities are the 
result of a previous experience. After 
each game in which the computer 
wins, the moves that it used are 
enhanced in probability. After each 
game it loses, the moves that it used 
are reduced in probability. 

Gardner presented a simple model 
of such a game in which each 
response was the label of a box con- 
taining a certain number of beads. 
Losing moves were penalized by the 
removal of beads; winning moves 
had beads added to their boxes. The 
probability of selecting a given move 
in future games was related to the 
number of beads contained by its 
box. Robert Weir described a simpler 
process in which the various response 
probabilities were either 0 or 1 ("Hex- 
pawn: А Beginning Project іп Arti- 
ficial Intelligence," November 1975 
BYTE, page 36). 


Win Table 

Another learning process is the 
construction of a table of winning 
moves for each position or situation 
of the game. Many games are charac- 
terized by the existence of such a 
table, Each player tries to move to 
prevent the other player from getting 
to a winning situation in the table. 
Such a table is sometimes referred to 
as a game tree because of the multiple 
branches that lead to a single final 
winning position represented by the 
trunk of the tree. 

For learning, the rnachine can ini- 
tially be given the table of all possible 
moves for each game situation, with 
winning moves unidentified. For each 
situation the machine plays from, it 
fills in the winning moves by deter- 
mining which of its permitted moves 
prevent the player from reaching a 
winning situation. Furthermore, after 
making its move, the machine may 


FUUSUSSSEUSESSSSTEOERRSBAUGAUUEZUBATEUZHSNEEEEERTUNUSSUNVESUUSESSECESUSEESU 


In a game-learning pro- 
gram, the machine is 
given the rules of the 
game, but initially 
possesses no strategy for 
selecting its moves. 


again analyze the new situation, 
before allowing the player to take his 
or her turn. 

For the early games in a sequence 
of games, when most of the winning 
moves are unidentified, this process 
produces many errors. However, 
when the end of the game can be 
reached from the situation being 
analyzed, this process correctly iden- 
tifies winning moves. 

In subsequent games of a series, the 
correct entries appearing close to the 
end of the game permit the correction 
of earlier errors. To do this, the com- 
puter designates as losing moves 
those resulting in a situation from 


which the player can, with a legal 
move, attain a winning situation. 

The net result is that during a series 
of games, the win table, which origi- 
nally identified none of the winning 
moves, is gradually improved until it 
contains no significant errors and a 
sufficient number of winning moves 
to enable the machine to play fault- 
lessly. Thereafter, one of the two 
players has no chance to win unless 
the other errs. Naturally, the game 
must be arranged so that the losing 
player is the human player; otherwise 
the learning process would not be ap- 
parent. 

The above process of computer 
learning is quite similar to the way a 
human would learn to play such a 
game. At the start of the early games, 
play would be more or less random. 
Near the end of each game the begin- 
ning player would consider the oppo- 
nent's legal responses to each of the 
permitted moves, and would try to 
select one that prevented a win by the 
opponent. In subsequent games the 
player would remember the situations 
from which he or she was аЫе to win, 


SUPER 
PRICE/PERFORMANCE 


« Complete Sub-System: DRIVE, CONTROLLER, and CABLES for $100 
computers а Uses the most popular drive for small business systems 

ш 10 Megabyte formatted capacity a 5MB fixed platter plus а 5MB 5440 
removable cartridge for FAST BACK-UP and UNLIMITED off line STORAGE 
m Look Ahead buffer for maximum performance m expandable to 40 MB 

a Supported by CP/M 2.0, MP/M, Oasis, Famos, Fordos, Tempos Operating 
Systems m Beautiful teak finish table top (shown) enhances any office decor 
Rack mount also available ш Dealers/OEMs contact John Costello. 


XCONMIP 


XCOMP, INC., 9915-A Businesspark Ave., San Diego, CA 92131 e (714) 271-8730 


Circle 190 on inquiry card. 


January 1980 © BYTE Publications Inc 213 


214 


Circle 191 оп inquiry саға. 


CP/M° SOFTWARE TOOLS 


ED-80 offers a refreshing new approach for the creation and editing of program and data 
files conversationally —and it saves you money. Its powerful editing capabilities will satisfy 
the most demanding professional — yet it can still be used by the inexperienced beginner. 


NEW ED-80 TEXT EDITOR 


Look at These Outstanding Features: 


And remember — in today's interactive programming environment — your most impor- 
tant software tool is your text editor. ED-BO is already working in industry, government, 
universities, and in personal computing to significantly cut program development time 
and to reduce high labor costs. Why not iet ED-80 begin solving your text editing prob- 
lems today? ED-BO is protected by copyright and furnished under a paid-up license for 
use on a single computer system. Single Density Diskette and Manual: $99.00, or the 
Manual atone: 520.00 (credited with purchase of the Diskette). Specify Disk make/model, 


FULL SCREEN window displays with forward and backward scrolling for edit- 
ing your data a page-at-a-time, rather than line-by-line. 

Provides you with all the features found on the large mainframe and minicom- 
puter editors, such as ІВМ, UNIVAC., СОС. and DEC 

Commands include forward or backward LOCATE, CHANGE, and FIND; and 
INSERT, DELETE, REPLACE, APPEND, SAVE. PRINT, WINDOW, MACRO, 
TABSET, SCALE, DUMP, and others. 

Compatible with existing CP/M edit and text formatted files, е CBASIC, and 
with Microsoft's MBASIC, FORTRAN, COBOL, and ASSEMBLER 

CHANGE commands аПо you to make conditional changes and to use vari- 
able length strings. 

Designad for CP/M and derivative operating systems, including LIFEBOAT, 
CDOS, IMDOS, DOS-A, ADOS, etc. 

GET and PUT commands for concatenating, moving, duplicating, and merging 
your edit files on the same or different diskettes. 

Provides you with last memory-to-memory COPY commands, and an inter- 
mediate buffer for copying lines over-and-over. 

Saves your last LOCATE, CHANGE, FIND, and APPEND command for easy 
re-execution. 

Simple line-oriented commands for character string editing. 

pans Ю prevent catastrophic user errors that result in the loss of your 


INLINE command for your character-oriented editing. 
Designed for today's CRT's, video monitors, and teletypewriter terminals. 


Шыр ЯШ field tested and documented with a comprehensive User's Manual 
and selt-instructional tutorial. 


or B", hard or soft sectored. ORDER NOW and we'll pay the postage! 
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and would attempt to attain those 
positions earlier in the game. 

There is another interesting parallel 
to human behavior in a machine that 
learns by this scheme. The machine's 
rate of learning (ie: the rate at which 
it corrects errors in the win table) is 
dependent on the skill of the human 
opponent. Since the human cannot 
win when the win table is error-free, 
the only way the new player can win 
early in a series of games is to take 
advantage of the errors, by playing to 
reach those situations for which the 
win table is erroneous. If this is done, 
the machine has an opportunity to 
analyze the results of moves from, 
and correct the errors for, that situa- 
tion. On the other hand, if the human 
plays poorly and does not take ad- 
vantage of the machine's errors, the 
machine does not correct the errors 
for early game situations, but wins in 
the end game. 

А final, and most provocative 
parallel to the learning process of 
living systems is the need for random 
trials to discover winning moves that 
have been erroneously erased or 
never discovered. in analyzing a 
given situation, the machine some- 
times cannot find a winning move 
because of an error in a situation 
closer to the end of the game. I found 
that no fixed preprogrammed move 
strategy would guarantee that the 
machine would correct such an error. 

It was absolutely essential for the 
machine to try moves at random each 
time it analyzed that situation until it 
"accidently" made the correct move, 
played to the erroneous situation, 
and then corrected the error residing 
there. This is a striking analogy to the 
random attempts of the smallest in- 
sect (or for that matter, a human 
baby) to manipulate its environment. 


А Suitable Game 

As implied above, it is essential to 
find a simple game to demonstrate 
learning by filling in the win table. At 
the same time, the game must be chal- 
lenging enough to maintain the in- 
terest of its human player. Eighteen 
with a Die is such a game. 

I discovered a variant of the game 
in a book by Geoffrey Mott-Smith a 
number of years ago (Geoffrey Mott- 
Smith, Mathematical Puzzles for 
Beginners and Enthusiasts, The 
Blakistone Co, Philadelphia PA, 
1946). Ав described, the game was 


played with a die (half of a pair of 
dice). One player makes a random 
roll for his first play. Thereafter each 
player, in turn, turns one of the four 
vertical faces of the die upward by 
rotating it 90 degrees in a direction of 
the player's choice. A running total of 
all the plays is kept, and the object is 
to make the total hit a given target 
value on the move. Mott-Smith used 
the goal number of thirty-one. 

I have shortened the game to the 
goal number of eighteen, and have 
allowed the first player a free choice 
for the first move, rather than making 
it random. Mott-Smith described an 
algorithm by which, given the current 
total and the last player’s move, a 
winning play could be derived. 
However, it was not infallible, parti- 
cularly near the end of the game. 
Thus the idea of the win table evolved 
as the approach to а learning 
machine. 

Since the opposite faces of a die 
sum to seven, the rules for Eighteen 
with a Die become the following: 


The machine’s rate of 
learning is dependent on 
the skill of the human op- 
ponent. 


after the first play, each player may 
play a number from one to six inclu- 
sive, but it may not be the number 
just played by his opponent nor its 
complement with respect to seven. 
Thus, if the total is seventeen, one is a 
winning play if the opponent has not 
just played one or six. Sixteen is 
always a winning situation for the 
player whose turn it 15. The player 
can win by playing two, or if that is 
not legal, by playing one, which 
prevents the opponent from hitting 
eighteen exactly on his turn. 


Electromechanical Game Player 
In 1959 I designed and constructed 

a relay and stepping-switch machine 

that demonstrated this learning game. 


I called it GLIM, for Game Learning 
Intelligent Machine. Photo 1 shows 
GLIM and the author (quite a bit 
younger then). Each memory bit was 
implemented as a pair of neon lamps 
sharing a common dropping resistor. 

One of the lamps of each pair was 
used internally as part of the memory 
readout system. The other was in- 
cluded in a random display on the 
front panel which was shaped some- 
what like a human brain. Though 
randomly arranged (to prevent 
utilization by the human player), the 
lamps that would be lit when the win 
table was error-free were located in 
the upper part of the brain display. 
Thus the degree to which the machine 
had become “highly” educated could 
be estimated. 

The memory was read out by a 
motor-driven scanner containing six 
photocells, one for each of the six 
plays that the machine might make. 
А servo-mechanism positioned the 
scanner over a 6 by 18 array of neon 
lamps so that the photocells could 


Photo 1: The author with Game Learning Intelligent Machine (СЫМ) in 1959. СЫМ was a machine built with hard-wired logic in the 
form of relays and stepping switches that played the game Eighteen with a Die. It was a forerunner of the general-purpose computer 
of today that uses software to play the same game. GLIM contained eighteen 6-bit words of memory consisting of pairs of neon 
lamps, one pair for each bit. Each lamp pair had a common, current-controlling dropping resistor. 
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START 


Figure 1: A flowchart of the main routine 
for the game-learning program. Most of 
the details that distinguish the game being 


learned and played are contained in the 
SET UP MSKTBL subroutines. 
AND WINTBL 


PRINT INSTRUCTIONS 
"READY TO START о" 


INPUT 
ШЫГЫ 


1$ 
INPUT NO 
CHARACTER 
A "Үү" 


SET TOTAL AND 
LSTPLA 
TO ZERO 


PRINT NEW 
GAME HEADER 
OUTPUT 
SCORES 


PRINT "YOUR 
FIRST PLAY 2" 


GT VLHP 


GET LEGAL, 
VALID PLAY 


LSTPLA == HPLAY 
HTURN — 1 
SCNFLG — 1 


AVAZTO 


ADVANCE ONE MOVE 
AND ANALYZE GAME 


OUTPUT SCORES 
AND WEW GAME 
MESSAGE 


INPUT 
" Y" on "NH" 


RVSTBW 


REVISE THE WIN 
TABLE (WINTBL) 


YES 


RESPONSE 


IE 
INPUT 
CHARACTER 
АН "N* 
Р 
DETERMINE MACHINE'S 
MOVE (MPLAY) 


ST — MPLAY PRINT 
TURNS. S "THANK YOU" 
SCNFLG — 0 MESSAGE 


PRINT "MY BRANCH TO 
PLAY 15" MONITOR 


PRINT MACHINE'S 
MOVE 


PRINT 
"YOUR PLAY" 
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scan ahead in the memory, looking 
for lighted memory cells through a 
"egal play" mask mounted on the 
scanner, Plexiglas light collectors 
formed an optical OR function, while 
the mask formed an AND with each 
neon cell. 

For example, the photocell that 
looked at the row of memory corres- 
ponding to the current total plus a 
move of one was masked so that it 
could see only the neon lamps in col- 
umns 2, 3, 4, and 5 of the memory ar- 
ray. These are the human's legal 
responses to a play of one. The next 
photocell could see only columns 1, 
3, 4 and 6. Similar logic is embodied 
in the program described in this arti- 
cle. 

As described above, the machine 
would play faultlessly after its win 
table was error-free. With the goal 
number of eighteen, the first player 
(the human) has no winning play and 
is doomed to lose every game after 
the machine has learned the game. To 
make the game more interesting, the 
logic was designed to cause the 
machine to “goof” occasionally. It 
skipped the procedure of picking out 
a winning move and merely selected a 
random legal play. In the program 
given here this is available as a soft- 
ware option. If selected, the goofs 
occur at random (controlled by a 
pseudo-random number generator) 
about once every eight machine 


plays. 


Software Game Player 

Figure 1 shows the flowchart of the 
main program for Eighteen with a 
Die. Ав сап be seen, it is quite 
general. Most of the details that 
characterize it for this particular 
learning game are contained in the 
subroutines which аге described 
below. The storing of human play 
(HPLAY) and machine play 
(MPLAY) in lastplay (LSTPLA) is an 
exception. Another exception is the 
setting of scan flag (SCNFLG) to 
allow the win table (WINTBL) to be 
updated both before and after the 
machine's play is added to the total. 

The initialization subroutine 
(INITLZ) is flowcharted in figure 2. 
Mask table (MSKTBL) is initialized 
with a pattern of ones that corres- 
pond to legal responses to plays 
represented by the row indices. The 
least significant bit (LSB) represents a 
response of one, 


Next, win table (WINTBL) is ini- 


INITLZ 


LOAD 


MSKTAL г---—- = 
(01--3Ғ | 00111111 | 
С1Ј =-1Е | 00011110 
(22-20 | 00101101 | 
[3] —33 | 00110011 | 
[41—33 | 00110011 | 
[51—20 | 00101101 | 
[61 —1Е | 00011110 | 

Сеск —! 


LOAG WINTBL 
111--00 
[18] — 90 
119: = 93 


2241-03 


RANUM, = 03 
LTSTIN,, — 00 
SCOREH = 00 
SCOREM - 00 
SF = 1 


RETURN 


Figure 2: Flowchart of the initialization 
subroutine (INITLZ). The bit pattern set 
into mask table (MSKTBL) signifies legal 
responses to plays denoted by the row 
numbers, Win table (WINTBL) is loaded 
with blanks until the six rows after the 
game end. These rows are loaded to cause 
correct winning plays to be found during 
game playing. 


tialized. Rows 1 through 18 are 
cleared, signifying no winning 
moves. However, rows 19 through 24 
(those reachable by attempted plays 
from 18) are loaded with ones in both 
the 1 and 2 columns. One or both will 
represent a legal, winning human 
response, and will cause correct win 
or lose move information to be 
recorded in one or more of the col- 
umns of win table rows 13 through 
18, when individual games have pro- 
gressed that far. RANUM must be in- 
itialized to any nonzero value for the 
pseudorandom number generator. 
LTSTIN is a 2-byte variable that is 
the operand for the legal test 
(LGLTST) subroutine. The low-order 
byte could be loaded and utilized 
before a double-precision load and 
test is made, so the high-order byte 


Input 
Character 


Hexadecimal 
ASCII 


Contral-P 10 
Control-U 15 
Control-V 16 


CT1024 Terminal 
Response 


Cursor home up 
Erase to end of line 


Erase to end of page 


SwTPC Peripheral 
Aesponse 


Same 
Same 


Same 


Table 1: Use of cursor and cassette tape control characters assumed in this program, 
compared with uses recommended by Southwest Technical Products Corp. 


must be initialized to zero. SCOREH 
and SCOREM are used to accumulate 
the human's and machine's scores, 
and must start from zero for each 
series of games. 

After initialization, the main pro- 
gram prints the game instructions, 
ending with the question, "READY 
TO PLAY?" All such messages and 
formats are stored as strings of ASCII 
characters, terminated by  hexa- 
decimal 04 (Control-D, or EOT). 

After loading the microprocessor's 
X register with the starting address of 
the string, the string is output by a 
subroutine starting at hexadecimal 
EO7E in the MIKBUG monitor, It tests 


FACTORY DIRECT SALES 
барі. 57 

1317 E. Colorado 51. 
Glendale, СА 91205 
Phone: |213) 245-1417 


ORDER TODAY 
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О Check C) Money rear O vISÀ О Máster Charge 

CA гатып add 6% tales Шз (NO COD ошно contratar U S Ат 
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мен E... 
‘pur prices are LOWER 
than Sears Roebuck catalog! 


“лгісін Book for the 1979 Holiday Season (page 658- 661) 


i PLUS... WE PAY POSTAGE! 


for hexadecimal 04, outputs the char- 
acter to the terminal, increments the 
X register, and recycles, Detection of 
a hexadecimal 04 causes a return to 
the user program. If you do not have 
MIKBUG or a similar monitor, you 
can easily write this subroutine. 
Next, a human response to the 
question at the end of the instructions 
is sought, a Y, or N, signifying yes or 
по. Again, a MIKBUG subroutine IN- 
EEE (location E1AC) is used for this 
process. The ASCII character 
representing the human's response 
ends up in the A accumulator. After 
the human's response to this ques- 
tion, one of two messages is printed. 


‚=ч 


FIDELITY 
CHALLENGER’ J 
computerized games 
that challenge YOU! 1 


f 
BRIDGE CHALLENGER® Й 


SATISFACTION GUARANTEED ] 

OR YOUR MONEY BACK! 
L Ff B NE NM BM BM BN B | 
Duality Made In S.A £1979 factory Direct Sales 
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Both begin by erasing the instruc- 
tions. 

For a Y response, the message then 
comprises the new game header, 
while the “thanks for playing" 
message occurs for any other 
response. Instruction erasure is per- 
formed by ASCII control characters 
at the start of each of these two 
messages that activate cursor-home 
and erase-to-end-of-page (EOF). The 
ASCII codes I have used for such ter- 
minal controls are shown in table 1. 
The codes are compatible with those 
recommended by SwTPC. 


GTVLHP 


GET АЕСІ! CHARACTER 
IN А ACCUMULATOR 


CONVERT CHARACTER 
TO NUMBER !N A 


NUMBER <0 
? 

NUMBER <6 
? 


LGLTST 


SET 
LEGAL FLAG 


IS 
NUMBER 
LEGAL 
? 

YES 
HPLAY — А 
RETURN 


Figure 3: Flowchart of subroutine to get a 
valid, legal human's play (GTVLHP). A 
MIKBUG subroutine (INEEE) is used to 
input a move. After verifying that the 
play is in the valid range 1 through 6, 
LGLTST is called to see if the move is 
legal. 


PRINT 
“INVALID” 


PRINT 
“ILLEGAL” 
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ТТТ ТТТ Я 


The “goof” feature causes 
the computer to make an 
occasional mistake. 


Figure 3 shows the flowchart for 
the subroutine get valid legal human 
play (GTVLHP). This begins by look- 
ing for an ASCII character from the 
keyboard to be loaded into accu- 
mulator A, which is accomplished by 
using the MIKBUG ІМЕЕЕ sub- 
routine. Subtracting hexadecimal 30 
converts the ASCII code to a binary 
number, which is tested to determine 
if it is in the range 0 through 6. If the 
number is not in this range, an “in- 
valid” message is printed. It is then 
subjected to the legal test (LGLTST) 
subroutine, figure 4, where it is com- 
pared with last play (LSTPLA) accor- 
ding to the rules governing legal 
plays. Legal plays are then loaded in- 
to HPLAY. Illegal plays are denoted 
by setting the zero flag bit in the 
М6800% condition register to one. 

Figure 5 shows the flowchart for 
the subroutine advance and analyze 
total (AVAZTO). Two totals are ac- 
tually calculated. One is TOTBCD, a 
binary-coded-decimal version of the 
total that is output to the terminal. 
Each time it is augmented by adding 
LSTPLA to it, the 6800 decimal adjust 
instruction (DAA) is employed to 
restore the number to binary-coded- 
decimal form. TOTAL is the total in 
hexadecimal notation and is used in 
the program for detecting the end of 
the game, advancing the win table in- 
dex, etc. If the total equals or exceeds 
hexadecimal 12 (decimal 18), the flag, 
ЕМОСАМ, is set, and the win or lose 
logic decides who won and in- 
crements the scores acccordingly. The 
scores are used only for display, and 
are stored in binary-coded-decimal 
form. 

The next subroutine used is revise 
win table (RVSTBW), shown in 
figure 6. This process is accomplished 
in two steps. First, the rows of the 
win table corresponding to trial 
machine plays of 1 through 6 are 
ANDed with corresponding rows of 
mask table, which contain the legal 
responses to those plays. The results 
are stored in a 6-byte table of winning 
human response flags (WHRF). 

Next, machine trial play pattern 


(MPTPAT) is initialized to Һех- 
adecimal 20, which sets bit 5 to 1. The 
index register, X, is initialized to a 
corresponding value of six. Starting 
with six and decrementing facilitates 
subsequent use of the 68005 stack 
pointer, 

In the second phase of this sub- 
routine, each row of the WHRF table 
is tested to see if any winning human 
responses were found in the first 
phase for the play held in the X 
register. If no winning human 
response was found, MPTPAT is 
ORed into the win table row cor- 


LGLTST 


FLAG —0 
А — MOVE TO TEST 


А--А+ LSTPLA 


RETURN 


Figure 4: Flowchart of the legality testing 
subroutine (LGLTST). The legal-move 
flag is first cleared to indicate an accep- 
table move. The computer-generated ran- 
dom plays of 0 and 7 are rejected. A trial 
play is then compared with the last play 
(LSTPLA) and with a value of 
7+LSTPLA to implement the rules. If the 
flag returns from this routine with a value 
of 1, the move is not legal. 


Figure 5: Flowchart of the subroutine for 
game analysis (AVAZTO). LSTPLA is ad- 
ded to two totals, a binary-coded-decimal 
verston for display and a hexadecimal ver- 
sion for internal program use. If the game 
is over, the binary-coded-decimal score of 
the winning player is incremented. 


| DOES 
TOTAL EQUAL 


| HEXADECIMAL Г” 
| 12 1 
һы акы діс ЖА eee | 


responding to the current total, to 
add an apparent winning move to the 
row. If any winning human response 
was found, the Xth column of the win 
table row corresponding to the cur- 
rent total is zeroed, by being ANDed 
with the one’s complement of 
MPTPAT, thus deleting апу ег- 
roneous winning play indication. 

In the first case, X represents an 


YES 


AVAZTO 


PRINT 
* TOTAL IS" 


тотвср ~ 
TOTBCD + 
LSTPLA 


OUTPUT 
TOTBCD 


TOTAL — 
TOTAL + 
LSTPLA 


Tom 
___ LESS THAN | 
| HEXADECIMAL | 

12 


Em c 


% 


NO 


ЕМОСАМ — 1 


< 
т 
o 


PRINT 
"YOU WIN" 


INCREMENT 
MACHINE'S 
SCORE 


INCREMENT 
HUMAN'S 
SCORE 


RETURN 


apparent winning play for the 
machine, so it is tested to determine if 
it is a legal play. If so, it is stored in 
machine play, winning (MPLAW). X 
is then decremented and MPTPAT is 
shifted right by one place, to corres- 
pond to a play of five, and the second 
phase is repeated. At the conclusion, 
MPLAW holds the smallest winning 
play discovered, and the win table 
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RVSTBW 


MACHINE'S WINNING 
PLAY — 0 
х—1 


WHRF (X) = 
М ТОТА -X)- М(Х) 
X+1 


<> 


YES 


re. 00100000 


М (ТОТА) 
М {ТОТА 1- 
МРТРАТ 


W (TOTAL) — 
И (TOTAL) + 
 МРТРАТ 


LGLTST 


CHECK IF Х 15 
LEGAL MOVE 


MACHINE'S 
WINNING 
PLAY — X 


DECREMENT X, 
LOGICALLY SHIFT 
MPTPAT RIGHT 


МРТРАТ»0 
? 


ҮЕ5 


RETURN 


Figure 6: Flowchart of the subroutine that revises the win table (RVSTBW). The win 
table row corresponding to the total before and after the computer's play is revised by 
trying all possible computer plays, and by selecting those plays that block the human 
from a legal winning response. The smallest apparent winning computer play is saved in 
MPLAW. The following logical notation is used: “-" is logical AND, “+” is logical OR. 
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row for the current total has been up- 
dated, based on examining the next 
six rows of the win table. 


Making the Machine Fallible 

The subroutine select machine 
play (SELMPL) shown in figure 7 is 
needed because sometimes no 
machine winning plays are found, in 
which case the machine must choose 
a legal play at random. If the "goof" 
feature is desired, the program's cur- 
rent winning move (MPLAW) will be 
ignored, and a random play will be 
selected. 

The generate random play 
(GNRNPL) subroutine actually 
generates numbers from 0 thru 7. The 
occurrence of a zero causes the com- 
puter to make a random move if the 
“goof” option is active. Next, 
MPLAW is tested to determine if it 
has changed from its initial value of 
zero. If it is no longer zero, its value is 
loaded into MPLAY as the machine's 
play. If MPLAW is zero, another ran- 
dom number from 0 thru 7 is 
generated and tested for legality. 
Numbers are generated again and 
again until a legal one is found for use 
as MPLAY, the machine's move. 

The GNRNPL subroutine (figure 8, 
page 229) uses logic feedback around 
a shift register to generate a pseudo- 
random sequence. Two bytes plus the 
carry bit comprise a 17-stage register. 
Since seventeen is a prime number, 
coding theory assures us that every 
unique feedback arrangement will 
generate a sequence that will not 
repeat until after 217 —1 (or 131,071) 
shifts. The three least significant bits 
are masked off to generate numbers 
from 0 thru 7. 

Three shifts are used to generate 
each play, to assure that all three bits 
are randomly changed. I could have 
used a shorter shift register, but I 
found that with a shorter register, a 
given play was followed by only a 
few of the theoretically possible 
values. А few additional instructions 
are required to implement the 
17-stage register, in which any given 
play will be followed with nearly 
equal probability by all of the values 
0 thru 7. 

The feedback comprises the Exclu- 
sive-OR of the zero and third order 
bits. This is accomplished by ANDing 
the low-order byte with hexadecimal 
09. The carry bit is set to one if the 
result is one or eight and to zero if the 
result is zero or nine. The carry bit is 


SELMPL 


MACHINE'S | 
ЕСЕ 
ы 


RETURN 
RANDOM 
PLAY 


RETURN 


GNRNPL 


GENERATE 
RANDOM MOVE 


| GNRNPL O| 
GENERATE 
RANDOM MOVE 


LGLTST 


CHECK LEGALITY 
OF МОУЕ 


ЕГІН 


---- option | 
[| 


RETURN - 
MACHINE'S 
WINNING MOVE 


Figure 7: Flowchart of the subroutine that determines the machine's play (SELMPL). If 
the goof option ts selected, the odds are one in eight that the computer will make a ran- 
dom legal play, instead of playing the apparent winning play discovered while revising 
the win table. If no winning play is found, a random play is made. 


then shifted into the most significant 
bit of the high-order byte. The least 
significant bit is shifted into the carry 
and then into the most significant bit 
of the low-order byte. The latter's 
least significant bit is discarded. 

During initialization, at least one of 
the shift register bits must be set to 
one, otherwise only zeros would 
circulate endlessly. The full 17-bit 
word cannot take the value zero, but 
the three least significant bits can take 
this value. 


Other Random Methods 
The above scheme has the disad- 
vantage that the sequence is fixed by 


the initialization constant, so that 
each new series of games set up by 
loading the program start out with 
the same sequence of random plays. 
If the human should play the identical 
sequence of moves for a whole series 
of games, the machine's responses to 
those moves would not vary. 

I have employed a way around this 
in other machines using the player's 
response time, measured in sufficient- 
ly small units, to generate random 
numbers. For example, three asyn- 
chronous free-running flip-flops at 
frequencies of 100, 141, and 173 Hz 
can be allowed to run during the time 
the computer is waiting for the 


human to respond. When stopped by 
the response, they will represent a 
random binary number from 0 thru 7 
that depends on the human’s response 
time measured in hundredths of 
seconds, modulo 7. Using frequencies 
related by ratios close to \/2 and /3 
assures that the flip-flops will 
generate a relatively long sequence 
(of order 100) before repeating. 

This approach was not feasible, 
however, when using a MIKBUG 
subroutine to get the human's 
response. 

Listing 1 is the program listing in 
assembler format for the SwTPC 
6800. MIKBUG subroutines were 
freely used for input and output. All 
constants and variables are stored on 
page one of memory, starting at hexa- 
decimal address 0020. The initializa- 
tion subroutine is also stored here. 
The main program begins at hexa- 
decimal 0100. Messages start at hexa- 
decimal 02D0 and extend to hexa- 
decimal 057F. About 1380 (decimal) 
bytes are needed. Addresses from 
ОООО to OO1F were not used, іп com- 
pliance with SwTPC's suggestion that 
these be reserved for a disk operating 
system. 

You may wish to revise message 
formats. Revisions of starting ad- 
dresses will require revisions of the 
load index register (LDX f) instruc- 
tions in the main programs and 
subroutines wherever the messages 
are printed. 


How to Play Against the Machine 
The human player has several op- 
tions for competing with the 
machine. With the goof feature dis- 
abled, try to see how many games 
you can win, starting with the win 
table empty, before the machine is 
winning every game. Your strategy 
should be to induce the machine to 
load as many errors as possible into 
the win table, then play to inhibit the 
machine from correcting those errors. 
When you have memorized all of 
the winning plays for each total, you 
will do better. This knowledge can be 
acquired through experience, or by 
examining the win table after the 
machine has thoroughly learned the 
game. Unless the goof feature is used, 
some winning moves may not be 
found by the machine, but it will find 
enough that one or more will be legal 
Text continued on page 229 
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How to Use the Program Listing 
The program in listing 1 was 
assembled using Jack Emmerichs's 
Tiny Assembler for the 6800 pro- 
cessor, Since this assembler oper- 
ates using only one pass through 
the source code, it must handle for- 
ward references in a special way. 
A forward reference occurs dur- 
ing assembly when some instruc- 
tion in the program references a 
symbol that appears after it in the 
source code. (A symbol is a label 
for an instruction or for data.) 
Since the assembler has not yet 
come to the referenced symbol and 
does not know what its address is, 
the assembler cannot initially 
generate the proper object code. 
If you have your own assembler, 
you will face no difficulty in using 
Eighteen with a Die (since you will 
probably wish to reassemble it on 
your own system). If you do not 
have an assembler іп your 6800 
system and want to enter the ob- 
ject code directly from listing 1, 
you must be aware of the behavior 


of the Tiny Assembler in its treat- 
ment of forward references. 

As the Tiny Assembler scans the 
source code, it maintains a 
forward-reference table іп 
memory. When it comes to a for- 
ward reference, such as: 


JSR TXTOUT 


(which appears at hexadecimal 
location 0109 in listing 1) that has 
not been encountered and is there- 
fore not yet defined in the symbol 
table, the Tiny Assembler gen- 
erates "dummy" code (consisting 
of zeros) in the locations where the 
address of TXTOUT should be. 
Data identifying TXTOUT and 
keeping track of where the dummy 
code was generated is placed in the 
forward-reference table. 

When the Tiny Assembler gets 
to the definition of TXTOUT in the 
source listing, it resolves all 
previous forward references to 
TXTOUT at once. At the place 
in listing 1 where the symbol 


58-100 INTELLIGENT 
COLOR GRAPHICS BOARD 
CGS-808 


Features: 


* MC6847 video display pren arboan 8085 cae 


е Eight colors—green, yellow, blue, red, buff, суап, magenta, orange. 
* ТІ programmable modes ranging from 64x64 to 256x192 іп 4 and colors. 


• |/О mapped for true 5.100 compatibility. 


Software: 


* Firmware Pack I—clear screen, change mode, plot point, draw line, alphanum- 


eric/semigraphic, read/write screen. 


* Firmware Pack ll—relative and absolute modes, ellipses, alphanumerics (two sizes), 


3D hidden dot. 


¢ Firmware Pack lil—shaped ellipses, shaded polygons, chain lines, move point, move 


line, bar graph, expansion port driver. 


CGS-B08B (Bare “KIY ....................... 


(Includes PC board, documentation, мС6847, 'M€1372, 8085 and 2708 


wlth Firmware Pack Ї) 


CGS-B08A (Assembled and Tested) несе стоны + 
Firmware Pack il, . . (att К А rt Ree Br n 
Firmware Pack lll . *ota29209926A9 ti haben 


SubLogic 2D Graphics Driver . 


ъ+ољдаез трое" 


SubLogic 3D Graphics Бгіуег,...2............. 


Ce фора д оврьзеса‹ „$ 125,00 
АУ n ........ $399.00 
er А ТҮ ele Meee Peck eae eee 60,00 
ер буын ААА us RT oM 99,00 
уы Аға ал а ыты. 38,00 
eb kk uoa as фу осаго $ 30.00 


Phone Orders Welcome . — Visa/Masgtercharge — Add $3.00 for Shipping & Handling. 


(408) 358-2686 
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California Residents Add 6% Sales Tax — Call or write for your free brochure. 


BIOTECH ELECTRONICS 
P.O. Box 485, Ben Lomond, CÀ 95005 


Circle 195 on inquiry card. 


TXTOUT appears, we see the 
source code: 


TXTOUT JMP PDATAI 
At this point the following ob- 
ject code is generated: 


018E 7E EO 7E 
010A 01 ВЕ 


0117 76 
0126 67 
0137 56 
018B 02 
015D 30 
017F OE 


The resolution of hexadecimal 
location 010A uses the extended 
addressing mode; other resolutions 
shown use the relative addressing 
mode. After the address of the 
symbol TXTOUT is found, the 
reference to TXTOUT is deleted 
from the forward-reference table. 

When the output of the assem- 
bler is loaded into memory by the 
loader program, the forward- 
reference resolution data is written 
over the dummy values (zeros) 
that were originally generated. If 
loading the object code by hand, 
they should be written over the 
dummy values in the same way. 

You can, if you wish, look at the 
symbol table shown at the end of 
the listing at any time to find out 
what values were obtained for all 
symbols during the assembly. The 
Tiny Assembler uses only four 
characters (the first three and the 
last one) of a symbol, and the sym- 
bol table uses these condensed 
symbols, not the full spellings 
found in the program. 

Complete documentation about 
the Tiny Assembler appeared in 
the following BYTE articles by 
Jack Emmerichs: "Designing the 
Tiny Assembler: Defining the Pro- 
blem," April 1977, page 60; 
"Implementing the Tiny 
Assembler," May 1977, page 84; 
“Expanding the Tiny Assembler,” 
September 1977, page 44. 

Reprints of these magazine ar- 
ticles plus PAPERBYTE® bar 
codes for optical scanning are 
available in book form under the 
title Tiny Assembler 6800, Version 
3.1, by Jack Emmerichs. You may 
obtain this book for $9.60 (in- 
cluding postage) from BYTE 
Books, 70 Main St, Peterborough 
NH 03458. 
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Listing 1: Complete assembler listing Eighteen with a Die as coded for the 6800 
microprocessor in a system equipped with a MIKBUG (or MIKBUG-compatible) 
monitor. 


пода 
0000 
#088 
aen 
0000 
0000 
0000 
zona 
Agee 
#000 
2080 
0000 
ELAC 
ЕЙЕЗ 
ЕВСА 
EA6B 
ЕЙТЕ 
0020 
0000 
@@@@ 
0020 
9220 
0027 
00359 
g 9 40 
0041 
0042 
0045 
0044 
0045 
0046 
0047 
0048 
0049 
0049 
0049 
004А 
99 4C 
08 4C 
2052 
й@52 
20535 
0054 
0054 
0056 
0058 
ABSA 
AASA 
005А 
0050 
0050 
0060 
0062 
0064 
0066 
0068 
006А 
@A6C 
006Е 
0070 
e 72 


ecole ke ke joke АЕ efe ЖЖЖЖ ЖЖК ЖЖЖ jj joke ЖАККА ЖЖЖ 
>ж 


ж 
»* I8 WITH A DIE ж 
>ж VSN 2,0 ж 
»* x 
»* Re YOST 179-07-18 ж 
>% ж 
ЖЖЖ Ж ЕЖ Ж o oe e de de ole hehe Ooi oj je fe je oi ЖЖЖ ЖЖС Ж 
> 
> 
>* EQ UA TES 
> 
>INEEE EQU $Е1АС MIKBUG SR: GET ASCII CHAR. IN "А" REG 
>CONTRL EQU ФЕЙЕЗ MIKBUG MON, RET, POINT 
>OUT2HS EQU $EACA  MKBG SR : PRINT 2 HEX СКЕ "5 + SPACE. 
>OUTHR EQU $EC*6B MKBG SR: PRINT RIGHT NYBBLE OF “А” REG, 
>РОАТА! EQU ФЕЙТЕ MKBG SR: STRING PRINTER, TERM") BY $74 
> 
>ж VARIABLES AND TABLES 
> 
> ORG $29 
>MSKTBL RMB 7 LEGAL RESPONSES MASKS 
>WINTBL RMB 16 TABLE OF WINNING PLAY BIT PATTERNS 
> RMB 7 SPACE FOR END GAME MARKERS 
>MPTPAT RMB 1 М. TRIAL PLAY PATTERN 
>SCOREH RMB 1 Н. AND М. BCD SCORES 
>SCOREM RMB 1 
>TOTAL RMB 1 BINARY TOTAL OF ALL PLAYS 
>TOTBCD RMB 1 DITTO, BCD 
>HPLAY КМВ 1 VALID, LEGAL, H. PLAY 
>LSTPLA RMB 1 OPPONENT'S PREV. PLAY 
>HTURN RMB 1 Н. TURN FLAG 
>SCNFLG RMB 1 SCAN WIN TABLE FLAG. 1 MEANS 
»* BEFORE M'S PLAY; 
»* 0 MEANS AFTER M'S PLAY. 
>ENDGAM RMB |1 END GAME FLAG, SET IF TOTAL > 17, 
»LTSTIN RMB 2 DUMMY INPUT VARIABLE FOR LEGAL TEST 
>% 2 BYTES ACCOMODATE X REG, 
»WHRF RMB 6 TABLE STORES WINNING HUMAN RESPONSES 
>x TO TRIAL M PLAYS. 
>MPLAY RMB 1 TRIAL M PLAY. 
>MPLAW RMB 1 WINNING M PLAY DETECTED IN REVISING 
>ж WIN TABLE. 
>55Т0 RMB 2 TEMP. STK. PNTR STORAGE, 
>WIBLRP RMB 2 WINTABLE ROW POINTER 
>RANUM RMS 2 RANDOM NUMBER SHIFT REGISTERS, 
> 
>ж SUBROUTINE INITIALIZE - INITLZ 
> 
> ORG $5D 
>I ŅI TLZ LDX AMSKTBL INITIALIZE MASK TABLE WITH 
> LDAA #$3F LEGAL RESPONSE PATTERNS 
> STAA 0,Х IN 6 LEAST SIG. BITS. 
> LDAA #$1E 
> STAA 1 ,Х 
> STAA 6,Х 
> LDAA #$2D 
> S ТАА 2 ,X 
> 5ТАА 5,Х 
> LDAA #333 
> STAA 3,X 


Мом ГО кеме кеме мө комек м 


лал DI SD Db 
CA "S c9 QD 20 00 CQ ww 


2 
—= 


19 


Ag 


4l 
CA 
42 
CA 
02 


AA 


00 


49 


41 
СА 
42 
СА 
00 


АС 


vvv 


v 
-ч 
— 


— 
го 


У УУУҰУМУМУУҰҮМУҰУУУ 


ж 


у 


V vVvVvvvv vvv 


VVvVvVvvv vvv | 


v 
= 
ч 


Е MEN YAM Ар ДЕ Ж V 
+ є *x 
> 


STAA 
CLRA 
LOX 
S ТАА 
I NX 
CPX 
BNE 
LDAA 
STAA 
I NX 
CPX 
BNE 
STAA 
CLRA 
STAA 
STAA 
STAA 
RTS 


OR G 
LDS 
JSR 
LDX 
JSR 
JSR 
CMPA 
BEQ 


LDX 
BSR 
JMP 


CLRA 


S TAA 
S TAA 
STAA 
LDX 
BSR 
LDX 
JSR 
LDX 
JSR 
LDX 
BSR 
JSR 
LDAA 
S TAA 
LDAA 
STAA 
STAA 
JSR 


ТТ 
BEQ 
LDX 
JSR 
LDX 
JSR 
РХ 
BSR 
JSR 
CMPA 


A.X 
; CLEAR WIN TABLE BEFORE 
" FIRST GAME. 
WI NTBL-1,X 
4515 
11 
#3 STORE DUMMY H WIN PLAY 
VINTBL-1,X BITS BEYOND END OF WINTABLE 


SO MACHINE CAN SEE END OF 
#519 GAME COMING, 
12 
RANUM+L INITIALIZE RANDOM NUMBER GENERATOR 
SEED. 
LTSTIN CLEAR HIGH BYTE OF 1, TEST; ALSO 
SCOREH DUMMY VAR. AND SCORES, 
SC OR EM 


MAIN PROGRAM 


$100 

454047 PRESERVE STRT ADDR @ $A048,9. 
I NI TLZ 

#MESL PRINT INSTRUCTIONS AND 
TXTOUT ASK "READY TO PLAY". 

INEEE GET RESPONSE; 

#°Y IF NOT 'Y' THEN 

M2 


KMES5 PRINT "THANKS, GOODBY", 
TXTOUT 
CONTRL AND EXIT TO MIKBUG. 


ELSE, INITIALIZE VARS, FOR 


TOTAL 

TOTBCD 

LS TPLA 

#MES2 PRINT NEW GAME HEADER, 

TX TOUT 

#SCOREH PRINT SCORES. 

OUT2HS 

#SCOREM 

OUT2HS 

#MES3 PRINT "YOUR 1ST PLAY?". 

TXTOUT 

GTVLHP GET VALID LEGAL Н. PLAY. 

HPLAY PUT IN HPLAY AND LAST PLAY. 

LS TPLA 

T 

HTURN SET H, TURN FLAG, 

SCNFLG AND SCAN FLAG, TO DENOTE WIN TABLE 

AVAZTO REVISION BEFORE M. PLAY. ADD PLAY 
TO TOTALS. SET END GAME FLG., IF 
TOTAL > 17, AND CALC. SCORES, 


NEW GAME, 


ENDGAM 
M5 
#SCOR EH 
OUT2HS 
#SCOREM 
OUT2HS 
#MES4 PRINT "NEW САМЕ?”. 
TX TOUT 
INEEE 
#°N 


IF GAME OVER, PRINT SCORES. 


IF RESPONSE = 'N', 
ETC, AND EXIT. 


Listing 1 continued on page 224 


PRINT THANKS,ETC, 4 
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Listing 1 continued: 


cJ IIIA DH 
афар 


WOW у uno QI D 
— m — 34 C) UJ р 2 217 


21 
2@ 


BD 
LA 


7D 
27 
BD 


AE 
Bå 


AG 


00 


48 


00 


6В 


ТЕ 


00 


02 


> BEQ 

> BRA 

> 

>М5 JSR 

>ж 

эж 

> TST 

> BEQ 

> JSR 

> LDAA 
> STAA 
> CLRA 
>k 

> STAA 
> STAA 
> LDX 

> BSR 

> LDAA 
> JSR 

> BRA 

> 

> 

>M6 LDX 

> BSR 

> BRA 


> 
>TXTOUT JMP 


> 


М! 
M2 ELSE, SET UP NEV GAME, 


RVST3W IF GAME NOT OVER, LOOK AHEAD FOR 
H RESPONSES TO M TRIAL PLAYS 


AND REVISE WIN TABLE, 
SCNFLG IF SCAN FLAG CLEAR, THEN 


М6 GET NEXT Н. PLAY. 
SELMPL ELSE, SELECT М. PLAY. 
MPLAY 

LSTPLA 


CLEAR SCAN FLAG TO REVISE WIN TABLE BY 
LOOKING AHEAD AFTER M'S PLAY. 
SCNFLG 
HTURN CLEAR Н. TURN FLAG. 
#MESG ANNOUNCE M'S PLAY, 
TX TOUT 
MPLAY 
OUTHR 
М4 AND PROCESS ІТ, 


#MES7 IF SCAN FLAG WAS RESET, REQUEST 


TXTOUT NEXT Н. PLAY, 
M3 AND GET IT. 


PDATA! BSR TARGET FOR MIKBUG STRING PRINT 


>* SUBROUTINE GTVLHP - GET VALID LEGAL Н, PLAY. 


> 


> ORG 

>GTVLHP JSR 

> С ЗА 
> BLE 

> CMPA 
> BLE 

> 

>61 LDX 

» BSR 

> BRA 

> 

>62 STAA 
> JSR 

> BNE 

> LDX 

> BSR 

> BRA 

> 

>G3 LDAA 
> STAA 
> RTS 


%1А0 
INEEE GET Н. KEYBOARD INPUT; 


# $30 CONVERT TO HEX. 


61 ТЕ LESS THAN 1, 
#6 
62 OR GREATER THAN 6. 


/MESg PRINT "INVALID" 


TXTOUT 
GIVLHP AND TRY AGAIN. 


LTSTIN-] CHECK Н. PLAY FOR LEGALITY. 
LGLTST ZERO (Z) BIT OF C REG,=A IF 


G3 PLAY IS LEGAL. 
#MESQ IF NOT, PRINT "ILLEGAL" 
TXTOUT 


GTVLHP AND TRY AGAIN. 
LTSTIN+! STORE VALID LEGAL Н PLAY. 
HPLAY 


>* LEGAL TEST S.R., LGLTST 


> 


bo uam ӛте Әле рых рый Quen 
ооо 
700 о 


НСНСАСИСДСИСНСИСИСДСИСИГИСИСИСНСАСИСЕСИСИСНСЕСЕСЕГИИКСЕ-ЕСЕСЕсА З 


ggspsonmsspgonssugzgg229929 39H 


0208 
020А 
0200 
0210 
0212 
0214 
0215 
A217 
0200 
0218 
0218 
8289 
021В 
021Е 
A226 
0222 
6223 
0225 


OA 
EQ 
08 
Аб 
46 
47 


44 


44 
00 
Ей 
46 
45 
45 
12 
00 
00 


00 
ee 
йй 
01 
01 
42 


42 


00 
01 
Al 
41 


41 


49 
00 


44 
СА 


49 


00 
BE 


00 


ВЕ 


> ORG SICS 

>LGLIST LDAA LTSTIN-1 A AND 7 INPUTS 

> BEQ LI FROM RAND. NO. GEN. ARE TREATED AS 
> CMPA #7 ILLEGAL. 

> BEQ LI! 

> CMPA LSTPLA IF TEST PLAY = LAST PLAY, 

> BEQ 11 

> ADDA LSTPLA OR IF SUM = 7, THEN 

> СМРА #7 TEST PLAY IS ILLEGAL. 

>11 RTS "7° BIT OF COND'N (С) REG, RETURNS 
>* RESULT ОҒ TEST. 


>FP 
see oj ok je ke ojeoke ЖЕЖ Ж oR oi ЖЕЖ ЖЖЖ ЖЕ ЖЖЖ ЖЖ ЖЖ ЖЖЖ 


>ж ж 
>k 18 WITH A DIE, VSN 2,0, CONTINUED ж 
>x ж 
»* R, YOST 79-0 7-18 ж 
>ж ж 
ok ssec ok ЕЖ ЖЖЖ ЕК ЕКЕ ЖЖ ЖЖ Ж ЖЕЖЖЕЖЖЕЖЕЖЕ ЖЖ ЖЖ ЖЖ ЖЖ 


> 

>ж S.R. ADVANCE AND ANALYZE TOTAL АУА? ТО 
> 

> ORG SIEA 

>AVAZTO CLR ENDGAM INILZ END GAME FLAG 


» LOX #MESA PRINT "TOTAL IS " 

> BSR TXTOUT 

> LDAA LSTPLA GET LAST PLAY 

> LDAB HTURN AND Н TURN FLAG 

>* IN 'A' AND "В" REGS. 

> ADDA TOTBCD ADD LAST PLAY TO BCD TOTAL. 

> DAA 

> STAA TOTBCD 

> LDX #TOTBCD SET °X* AS PNTR FOR MKBG S.R. 
> JSR OUT2HS PRINT TOTAL. 

> LDAA LSTPLA NOW, ADD LAST PLAY TO 

> ADDA TOTAL BINARY TOTAL. 

> STAA TOTAL 

> SUBA #18 IF TOTAL < 18, THEN RETURN. 

> BLT А2 

> INC ENDGAM ELSE, SET END GAME FLAG, 

> TS ТА IF TOTAL NOT 13, 

> BEQ А4 

> TS TB AND IF H'S TURN, THEN 

> ВЕО А5 

>Al LDX #MESS PRINT “I WIN", 

> JSR TXTOUT 

> LDAA #1 AND INCREMENT M'S SCORE IW BCD. 
> ADDA SCOREM 

> DAA 

> STAA SCOREM 

>A2 RTS 

2. ЖА 

>А3 LDX #MESC IF TOTAL NOT 18, AND IF M'S TURN 
> JSR  TXTOUT PRINT “YOU WIN” 

> LDAA #1 AND INCREMENT H'S SCORE IN BCD. 
> ADDA SCOREH 

> DAA 

> STAA SCOREH 

> RTS 


эш вцоцеоцдпд FLAG © 0867 &renue[ 


St 


0226 
0226 
0206 
8221 
0227 
0229 
022В 
022В 
022В 
222B 
022В 
0250 
0230 
0168 
0231 
0255 
0235 
0255 
0257 
025А 
@25А 
@23С 
g25E 
02 46 
0242 
2243 
0245 
9243 
£243 
02 45 
0245 
0247 
0247 
0248 
024В 
0247 
9240 
9240 
8240 
0240 
0240 
024р 
024Ғ 
0251 
0254 
0254 
0254 
0256 
92571 
0259 
0259 
025В 
g25C 
A25E 
B25F 
0261 
0263 
2266 
02 68 
026A 
226C 
026Е 
026Е 
025А 
2271 


50 
1Ғ 


27 
20 


El 
ED 


50 


00 01 


00 07 


00 AG 


01 C8 


>А4 


>+ 
> 


> 
>R VS ТВЧ 


VVVVVVVY үү у ү 


у 
Es 
ч 


y 


TS TB 


B EQ 
BRA 


ELSE, IF TOTAL = 18, 
AND IF M'S ТИЯМ, THEN 
A1 AWARD WIN TO MACHINE. 
A3 ELSE, IF H'S TURN, AVARD 
WIN TO HUMAN. 


SUBRCUTINE REVISE WINTABLE - RVSTBW 


ORG 
CLRA 


S TAA 
S TAA 


STS 
L DX 


LDAA 
A DDA 
S TAA 
LDS 
PULA 


А NDA 
S TAA 
I NX 


CPX 
BNE 


$234 


MPLAW RESET WINNING PLAY REG. TO 
WIBLRP CLEAR W.TBLE PTR. HIGH 
BYTE FOR PAGE @ USE. 
SSTO SAVE STACK POINTER. 
#1 LOAD TABLE POINTER WITH TRIAL 
PLAY OF 1, 
#WINTBL-1 INLZ W TBLE PNTR LOW BYTE TO 
TOTAL CORRESPOND TO CURRENT TOTAL. 
WIBLRP+ 1 
WIBLRP SET STK РТН TO NEXT ROW OF М. TABLE. 
GET М. TABLE ROW (BYTE) IN "А", 
{< THIS IS THE ROW CORRESPONDING TO 
THE CURRENT TOTAL PLUS THE TRIAL 
MACHINE PLAY.) 
MSKTBL,X MASK WITH LEGAL RESPONSES 
TO M'S TRIAL PLAY. 
WHRF=1,X STORE RESULT IN TBL. OF WINNING 
H RESPONSES TO M TRIAL PLAYS. 
GET NEXT TRIAL M PLAY; 
#7 IF < 7, REPEAT SCAN FOR LEGAL WINNING 
R1 H RESPONSES, 


"NONE" STATE, 


NOW, ADD WINNING M PLAYS FOUND ABOVE TO THE WIN TABLE 


IN THE ROW CORRESPONDING TO THE CURRENT TOTAL. 


LIKE= 


WISE, DELETE ANY PREVIOUSLY INCORRECTLY DEFINED WIN- 
ING PLAYS FROM THE SAME ROW, 


LDAA 
S TAA 
LDX 


LDS 
DES 
TST 


# $20 SET 6TH BIT ОҒ M TRIAL PLAY PATTERN. 
МРТРАТ 
#6 SELECT М TRIAL PLAY OF 6. 


(BY COUNTING DOWN, GET SMALLEST 
WINNING PLAY IN MPLAW.) 
WIBLRP SET STK PTR TO CURRENT 
TOTAL ROW (BYTE) OF V. TABLE, 
WHRF-1,X DID PREVIOUS SCAN DETECT ANY WINNING 
LEGAL H RESPONSES TO TRIAL M PLAY? 
R3 IF NOT, TRIAL M PLAY IS A WINNING PLAY, 
SO 'OR' THE TRIAL BIT PATTERN INTO THE 
MPTPAT CURRENT TOTAL ROW OF THE W. TABLE, 


LTSTIN TEST TRIAL PLAY FOR LEGALITY, 


SSTO AFTER RESTORING STACK POINTER. 

LGLTST 

RA IF LEGAL, STORE IRIAL PLAY IN 

LTSTIN-] MPLAW, OVER ANY PREVIOUS LARGER PLAYS. 
MP LA W 

RA SELECT NEXT TRIAL PLAY. 


MPTPAT IF LEGAL WINNING Н RESPONSES TO TRIAL 


PLAY WERE DETECTED IN PREVIOUS SCAN, 


94 
36 
73 
as 
10 
BA 
14 


26 


SE 
39 


BD 
92 


21 


96 
00 
27 
20 


BD 
92 
97 
BD 
21 
96 
91 
gc 
39 


49 
00 


00 
06 
54 


00 


00 
BØ 
BØ 


09 
59 
01 
00 
08 


00 


Po 
g0 
Е9 


59 
07 


40 


ва 


00 


C8 


63 


58 


59 


ANDA МРТРАТ CLEAR THE BIT CIN CURRENT W. TABLE 


PSHA 
СОМ 
DEX 
LSR 
BNE 


LDS 
RTS 


ORG 
JSR 


BEQ 


LDAA 


B EQ 
BRA 


JSR 


S ТАА 
JSR 
BEQ 
LDAA 
STAA 


RTS 


MPTPAT 


ROW) CORRESPONDING TO M TRIAL PLAY. 
SELECT NEXT (LOWER) М. TRIAL PLAY 


MPTPAT MOVE TRIAL PLAY PATTERN BIT TO 


R2 
55ТО 


$29@ 


SUBROUTINE SELECT М. PLAY 


CORRESPOND TO NEXT М. TRIAL PLAY. 
IF PATTERN NOT NULL, REPEAT 

М. TABLE REVISION FOR NEXT М. TRIAL PLAY. 
RESTORE STACK POINTER. 


= SELMPL 


СМА АРІ. GET RANDOM NUMBER Ø THRU 7, 


SP 1 


MP LAW 


SP2 
SP3 


GNR NPL 


FOR GOOF DECISION. 
IF = 0, GOOF, (WITH 5РІ, THIS IS 
TURNED OFF, USE SP2 HERE TO TURN ON.) 


IF NOT GOOFING, GET WINNING M PLAY, 


IF THERE WAS NONE, GET RANDOM PLAY 
AND STORE IN M PLAY REG. 


GET RANDOM PLAY, 0 THRU 7. 


1.15.11 №1 TEST SELECTED PLAY FOR LEGALITY. 


LGLTST 


5Р2 


IF ILLEGAL, TRY ANOTHER, 


1.75 11 №1 ELSE, TRANSFER THE SELECTED PLAY 


MP LAY 


TO THE М PLAY REG. 


>* SUBROUTINE GENERATE RANDOM PLAY - GNRNPL 


> 
> 


>GNR NPL 


V VV V Y Vv V 


ORG 


LDX 


РАВ 


А NDB 
СМРВ 
BEQ 
CMPB 
CLC 
BNE 
SEC 


ROR 


R OR 
DEX 
BNE 
LDAA 
ANDA 
RTS 


$2B6€ 


#5 


#9 


COUNT $ SHIFTS, SO 3 "МЕУ" BITS 


WILL 


BE GENERATED. 
MASK BIT PATTERN TO IMPLEMENT 
ВІТ-5 ЕХОН BIT-@ = 1? 


RANUM+] APPLY MASK TO LOW BYTE OF R.N. 


#1 


GR3 


TEST TRUE, SO SET CARRY. 
TEST FALSE, SO CLEAR CARRY. 


RANUM ROTATE CARRY INTO МВ OF 2 BYTE В.М. 


RA NUM I 


GR 1 


DECREMENT SHIFT COUNTER. 


RANUM+1 STORE 3 LSB'S OF К.М. IN "А", AS 


#7 


RANDOM NUMBER 0 THRU 7. 


Listing 1 continued on page 226 


9cc 
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Listing 1 continued: 
>Ж ЖКЖ Ж ЖАК ЖЖЖ ЖЭС ЖКЖ ЖАЖА ЖЖ 


02СЕ 
a2CF 
02СҒ 
Ф ОСЕ 
B2CF 
G2CF 
02СҒ 
02СҒ 
П2СЕ 
02СҒ 
1016 
О DBA 
0004 
0010 
009A 
BABA 
0015 
0016 
POOD 
B2CF 
O2CF 
g2CcF 
02.00 
82100 
8107 
6202 
0204 
82105 
0278 
@2D8 
92DE 
02Е1 
02Е4 
02Е7 
В2ЕА 
g2ZED 
02 FO 
02 F3 
02Ғ4 
902 F6 
902 F9 
92 FC 
Ø2 FF 
g 302 
0505 
0508 
050В 
0350Е 
0511 
0514 
0515 
0317 
951A 
0310 
0520 
0525 
0526 
03529 
@52С 
052Ғ 
8332 
8334 
0336 
0559 
053С 
B33F 
0542 


» * 
>k 18 WITH А DIE, VSN 2,0, MESSAGES ж 
»* * 
>* В. YOST, 19-01-18 ж 
»* * 
жоККо КК ЖҰ ЖЕ ЖЖЖЖЕЖЖ ЖЕЖ ЖЖЖ 


> 


>* CURS OR 
> 
»CHMEOF EQU 


>CRLF EQU 
>ENDST EQU 
»CRHM EQU 
>LNFD EQU 
»LNFDS EQU 
»EOL EQU 
>ЕОҒ EQU 
>CRET EQU 


> 


/ SCREEN ERASE / CONSTANTS 


$1816 CURSOR HOME, ERASE SCREEN 
$0дА CARRIAGE RETURN, LINE FEED 


4 STRING END SYMBOL FOR MIKBUG PDATAI 


510 CURSOR HOME 

ФА LINE FEED 

TWO LINE FEENS 

S15 ERASE TO END OF LINE 


$D CARRIAGE RETURN 


>* INSTRUCTIONS - MESI 


» OR G 
>MES 1 FDB 
> FDB 
> FCB 
> FCC 
> FDB 
> FCC 
> FDB 
> FCC 
> FDB 
> FCC 


$208 
CHMEOF 


0 
0 
$1,HI! LET'S PLAY "18 WITH A DIE"! 


CRLF 
51,Ү00 START; CHOOSE ANY NUMBER, 1 


CRLF 
2S,THRU 6. I DO LIKEWISE, BUT WE 


CRLF 
31,CAN‘T PLAY THE NUMBER THE OTHER 


ERASE FROM CURSOR TO END OF SCREEN 


0345 
0548 
054В 
054ДЕ 
0551 
0554 
0555 
0557 
055А 
0550 
0369 
0563 
0566 
0569 
BIEC 
B36F 
0572 
8375 
0376 
0578 
0578 
037E 
0581 
0584 
0587 
058А 
9580 
0590 
0595 
0595 
0597 
059А 
9590 
@3AG 
РЗАЗ 
В5Аб 
05А9 
05АС 
935AF 
8581 
93B3 
05В6 
05В9 
05ВС 
@3BD 
ВЗВЕ 
05С0 
0363 
035С6 
05С9 
@5СС 
05СҒ 
A302 
0505 
0578 
A3DB 
g3DE 
935DF 
05Ей 
0ЗЕЙ 
05Е0 
B3FO 
G3 FO 
0125 
03F2 
05ҒА 


20 


v 


FDB 
FCC 


FDB 
FCC 


FDB 
FCC 


FDB 
FCC 


FDB 
FCB 
FCC 


FCB 
GAME 


OR G 
FDB 


FDB 
FOC 


CRLF 
31,JUST PLAYED, NOR ITS DIFFERENCE 


CRLF 
29,FROM 7. TRY TO MAKE THE TOTAL 


CRLF 
26,0Е ALL OUR PLAYS HIT 18 ON 


CRLF 
19 ,YOUR PLAY. 


CRLF 
LNFD 
31,READY TO START? (ТҮРЕ Y OR М.) 


ENDST 
HEADER - MES2 


$$ Fe 
CHMEOF 


@ 
25, EIGHTEEN WITH A DIE 
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0 480 
g 481 
0 482 
9 482 
0 482 
2 482 
0 482 
01ВА 
0484 
0486 
0 489 
0 48С 


АС 
58 


> FDB 
> FCB 
> FCC 
> FDB 
> ЕСС 
> FDB 
> FCC 


CRLF 
LNFD 


29, GAMES WON 


CRLF 


28, YOU ME 


CRLF 
23,TOTAL IS #0. 


> КВ ENDST 

> 

>* YOUR FIRST PLAY? - MESS 

> 

> ORG $465 

>MES3 FDB CRLF 

> ЕВ LNFD 

> FCC 25, YOUR FIRST PLAY? 
> FCB ENDST 

> 

>* ILLEGAL PLAY - MESS 

> 

> ORG $482 

>MESS FDB CRLF 

> FDB 4 

> FCC 27,ILLEGAL PLAY! TRY ANOTHER, 


048Ғ 
0 492 
0 495 
0 498 
0 49B 
049Е 
0 4A1 
0 42 
0 4А2 
0 4А2 
Ø 442 
0 42 
01AC 
Ø 4A å 
0 445 
Ø ААВ 
0 AAB 
0 AAE 
04В1 
Ø 4B 4 
2487 
04ВА 
Ø 48D 
0 4C? 
8 4С3 
04С4 
9 4C5 
9 4C5 
0 4C5 
9 АСЕ 
9 АСЕ 
01-4 
Ø ACF 
9401 
0 405 
0406 
0409 
п 4DC 
үр, 
8400 
€ 400 
Ø 4DD 
Ø 4DD 
0 AEQ 
0 ДЕЗ 
0 AEG 
0219 
0 AEB 
0 AES 
0 4E9 
0 4E9 
В AEA 
В ДЕА 
0 АЕР 
Ø ДЕЯ 
8 AF3 
0208 
04Е5 
0 AF6 
04Ғ6 
0 AF6 
9 ДЕС 
Ø AFG 
215A 
В 4F7 


04 
ØD 


41 
28 
59 
AE 
48 
2E 


CE 
BA 
ВА 
AF 
4C 
53 


F6 
РА 


56 
49 
5B 
59 
50 
59 
20 
52 
56 
ЗЕ 


24 
20 
28 


59 
20 
4E 


20 
20 
4E 


> FCB ENDST 

> 

>* INVALID PLAY - MESS 
> 

> ORG $A4A2 

>MESS FDB CRLF 

> FCB 0 

> ЕС 31,INVALID PLAY! 
> FCB ENDST 

> 

>x% TOTAL IS - MESA 
> 

> ORG $4CE 

>MESA FCE CRHM 

> FDB LNFDS 

> FDB LNFDS 

> РСС 9,TOTAL IS 

> FEB ENDST 

> 

>* YOU WIN! =- MESC 
> 

> ORG $400 

>MESC FCC 11,. YOU WIN! 
> FCB ENDST 

> 

» I WIN! - МЕЅ В 

> 

> ORG $4ЕА 

> МЕС В ЕС lle I WIN! 
> FCB ENDST 

> 

>ж МЕУ GAME? - MES4 
> 

> ORG SAFS 

>MES 4 FCB LNFD 

> FDB CRLF 


PLAY 1 THRU 6, ? 


Listing 1 continued on page 228 


Listing 1 continued: 


24аҒ9 15 > FOR EOL 

ПАРА АЕ 45 57 > FCC  23,HEW GAME? C"Y* OR "М> 
Я АР 20 47 41 

0500 AD 45 3F 

05043 20 25 22 

0506 59 22 26 

0509 АҒ 52 20 

G59C 22 4E 22 


050Ғ 29 2E 

2511 84 > FCE ENDST 

8512 > 

E512 >* THANKS, ETC, - MESS 

€ 512 > 

0512 > ORG $512 

9512 09 >MESS FCB CRET 

0114 05 12 

6513 54 48 41 > FCC 28,ТНАМК5 FOR PLAYING, HOPE YOU 


0516 АЕ 4B 55 
5519 20 46 АҒ 
0516 52 26 5f 
051Е 4С 41 59 
0522 49 AE 47 
0525 2E 20 48 
0528 4F 50 45 
052В 20 59 АҒ 


052Е 55 
852Ғ Әр GA > FOB CRLF 
0551 45 АЕ АА > FCC 24 ENJOYED ІТ AS MUCH AS I, 


0554 АҒ 59 45 

0557 44 20 49 

055А 54 20 41 

0530 53 20 49 

0546 55 43 48 

0543 20 41 53 

0546 20 49 2Е 

0549 ED OA FOB CRLF 
0548 53 45 45 > FCC 1[4,SEE YOU LATER! 
£54E 20 59 АҒ 

0551 55 20 4С 


v 


IHE [ESSENCE 
of output quality 


€ Any ІВМ SELECTRIC®can be con- 
verted to produce high quality out- 
put at an affordable price! 


© Interfaces directly to S100, Parallel, 
Қ5-232 or IEEE-488. 


€ Compatible with TRS-80, Sorcerer, 
Pet, Apple, Horizon, etc. 


Ф Why be printer bound? Prices from 
*cc-am $496 to $575. 


— ear) 


~~ 


Ss 
Escon Products, Inc. 
171 Mayhew Way, Suite 204 


Pleasant Hill, Ca., 94523 
|415) 935-4590 


Backspace and Tab 
Available NOW! 
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Circle 196 on inquiry card, 


6554 4] 54 45 


0557 52 21 

0559 04 > FCB ENDST 

0 55A > 

@55А >k My PLAY IS - ESE 
855A > 

0554 > ORG %55А 

055A CA >NES 6 ЕЗ LNFO 

C170 85 5А 

0558 ØD ВА > РОВ CRLF 

855D 16 > FOB EOF 

B55E ЯВ pg > FDB 64 

0560 йй ag > FOB в 

6562 40 59 20 > FCC 1l, MY PLAY IS 


0565 56 АС 4! 
0568 59 20 49 


0563 53 20 

05604 > СЗ ENDST 

OSSE > 

OS6E >* YOUR PLAY? = М5 7 
AS6E > 

@SGE > ORG %56б6Е 

C56E 2E »MES 7 FC 1,. 

6138 65 GE 

056F ФА GA > FDR  LHFDS 

057] 26 28 59 > FOC 13, YOUR PLAY? 
0574 АҒ 55 52 

0577 20 56 АС 

857A 41 59 ЗЕ 

05707 20 

957E 04 > FC3 ENDST 

057Е > 

057Ғ > 

0 57Е > END 


<<< UNRESOLVED ITEMS >>> 


At last... 
the mechanical interface 
Turn your electric typewriter into a low 
cost, high quality hard copy printer. 


30 Day Delivery г 


User list ! 
546899 


Dealer Inquiries 
Invited. 


Now available with 
interfaces for most 
personal computers: 
TRS-80, Apple, GPIB, etc. 
The all new 
ШО Pak from 
Rochester Data, 
Inc. interfaces the keyboard 
of any commercially available 
electric typewriter with any 
computer. The result: low cost, high 
Quality hard copy. 
Write today (ог more Information. 


ROCHESTER DATA 
Incorporated 
3100 Monroe Avenue, Rochester, New York 14618 


Circle 197 on inquiry card. 


«єє SYMBOLS >>> 


Al W294 А2 0217 АЗ AZIB АА 


CHMF 1816 СОМ. EOES CRET 0000 СЕНИ 


ENDM 4049 ЕНОТ 0004 EOF 0916 EOL 
62 #182 65 014020 GNARL 0280  GRI 


СЕЗ 8GZCI ОТУР ПАВ MPLY й845 HTUN 


12 6@84 INEE МАС INIZ 9850 LI 


LNFD 820A LNFS ВАВА LSTA AAAS LTSN 


M2 ЕВ ИЗ 01358 Ma 6145 М5 


MES] 09200 MESZ 9350 MES3 8465 MESA 
MESE й55А MEST @56E MESS @4A2 MESS 
MESS #@4EA MESC B4DD MPLW 0055  MPLY 
MSKL #0920 OUTRA EGGB OUTS EACA PDA! 
R2 0254 R3 (0726Е ВА 60278 RAMM 
SCNG 0048 SCOH 0041 SCOM 0042 SELL 
5Р2 6298 5Р3 0247 SSTO 4054 TOTD 
TAIT AIBE WRF @@4C WINL 0027  WTBP 


Text continued from page 221: 

for every total having winning 
moves, (Some totals, including zero, 
have none.) 

Using the goof feature, and if the 
human does not err and seizes every 
opportunity to win, the game 
becomes a game of luck. The random 
plays made by the machine may be 
winning plays, and a sequence of 
winning plays found at random is not 
impossible. With the goof feature 
activated, the machine will 
sometimes surprise you by playing 
the very first game of а series 
faultlessly, 

The game can readily be extended 
to a goal total greater than eighteen. 
Multiples of nine assure that no win- 
ning play is available to the first 
player. Longer games will slow the 
learning process; not only will each 
game be longer, but the propagation 
of “good” information from the end 
of the win table to its beginning will 
require many more games. Another 
elaboration could be a "brain" 
display similar to the one that I imple- 
mented in my mechanical machine, 
СИМ. m 
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Table 2: Symbols for the Eighteen with a Die learning program 
(written for the Motorola M6800 processor) shown in listing 1. 


92026 AVAO Ө1ЕЙ 
0010 CRLF EDEA 
0015 Gi И [АВ 
йвз GRE 9268 
oma? Il OO ТА 
@10Е LGLT 8165 
ОВАА МІ ALIS 
0167 М6 HIS? 
aF MESS 6512 
68482 MESA AACE 
0052 МРТТ 0040 
ЕСТЕ Ri #2 42 
9058 RVSW P2358 
0299 6Р1 0295 
0844  TOTL £243 
#056 c 


GNRNPL 


В--00001001 
8 = B: RANUML 


ROTATE 
RANUM Н 
RIGHT THRU 
CARRY 


ROTATE 
RANUML 

RIGHT THRU 
CARRY 


RP= 


RETURN 


Figure 8: Flowchart of the subroutine to 
generate random play (GNRNPL). А 
seventeen-stage shift register with feed- 
back generates a random sequence of 
numbers from 0 through 7 that will not 
repeat before 131,071 digits have been 
calculated, Subscripts H and L indicate 
high-order and low-order bytes of a 16-bit 
quantity. 
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-What’s New? 


Apple Writer — А Low- 
Cost Text Editor for 
Apple II Users 


Using the Apple Writer, a document 
needs to be typed into the computer 
only once; corrections, text additions 
and the rearrangement of text can be 
accomplished easily and quickly. 
Automatic search and replacement for 
specified words or phrases, justification 
of text, and uppercase and lowercase 
type are some of the other features of 
Apple Writer. The 48 K byte storage 
capacity of the Apple II permits storage 
of at least 12 pages of text in each on- 
line file. 

The package consists of two master 
5-inch floppy disks and an operating 
manual. The floppy disks include an 
interactive tutorial which the user can 
call to the screen for quick learning or 
review of the Apple Writer system. The 
cost for the system is $75. Contact 
Apple Computer Inc, 10260 Bandley Dr, 
Cupertino СА 95014. 

Circle 562 on inquiry card. 


Program Simulates 
Solar Home 


The Sunsim-1 program calculates the 
sun's energy in hourly intervals at any 
specified location on earth, and 
demonstrates its use for domestic space 
heating, cooling, and hot water heating. 

Cumulative energy and temperature 
values are displayed, including solar 
energy collected and used, backup 
energy used, thermal and hot water 
storage temperatures, and more, Users 
can input their requirements for size of 
home, volume of thermal storage, and 
area and angle of solar collector. Writ- 
ten in Level II BASIC for TRS-80 this 
program requires 16 K bytes of storage. 
Sunsim 1 is available on cassette for $49 
from Solartek, POB 298, Guilderland 
NY 12084. 

Circts 563 on inquiry card. 


Dental Office Management 
Package 


Dental System I performs patient 
registration and inquiry, manages 
accounts receivable, including aging, 
and provides delinquency reports. 
Itemized statements and insurance forms 
can be printed, finance charges on past 
due amounts can be included for any 
patient, or the entire practice. The 
system produces a daily journal of 
charges, receipts and adjustments, a 
payment journal summarized by pay- 
ment method, a report summarizing 
charges generated by each doctor or 
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SOFTWARE 


Pascal Compiler 
for the 6800 


Dynasoft Pascal is a subset of stan- 
dard Pascal intended for cassette-based 
microcomputers that cannot support 
full-scale implementations such as UCSD 
Pascal. It includes the control structures 
of standard Pascal and supports most of 
the data types. Language extensions 
include EXTERN, PROCEDUREs and 
FUNCTIONS, LINK to other Pascal pro- 
grams, an optional OTHERWISE clause 
on the CASE statement and absolute 
memory addressing. 

The one-pass compiler produces 
pseudo-code which requires only a 1.3 K 
byte interpreter to execute, making it 
possible to run programs in as little as 
2 K bytes. The system, including the 
compiler, interpreter, a line-oriented 


C Compiler for 8080 and 
Z80 Microprocessors 


The BDS C Compiler is the implemen- 
tation of a subset of the C Programming 
Language. lt is designed for 8080 and 
280 microcomputer systems running 
under the CP/M 1 operating system. 
The practical minimum memory size 
necessary to run BDS C is 32 K bytes, 
although many modestly sized programs 
may compile in as little as a 24 K byte 
system. А larger memory size allows for 
larger sized source files, since BDS C 
loads the entire source file into memory 
at one time, Separately compiled func- 
tions can always be linked together, so a 
C source file which is too lengthy for 
compilation in one group may be 
broken up into pieces, compiled 
separately, and then linked together for 
execution. 

The C Compiler and a copy of The C 
Programming Language, by Ritchie and 
Kernighan, are available from Lifeboat 
Associates, 2248 Broadway, New York 
NY 10024, for $110. The manual is $15. 

Circle 565 on inquiry card. 


hygienist, recall and reminder lists, and 
more. 

Minimum hardware requirements are 
a 64 K byte computer, two double- 
density 8-inch floppy disk drives, a 
video terminal and a 132-column 
printer. This system can support a prac- 
tice with up to 4000 patients and the 
addition of a hard disk would make it 
possible to handle a larger number of 
patients, 

The price for the Dental System | is 
$1995. For further information, contact 
STR Corp, 5455 Buford Hwy, Suite 
B-123, Atlanta GA 30340. 

Circle 567 on inquiry card. 


editor, and system supervisor, occupies 
little more than 7 K bytes of memory 
and compiles a 2000-character source 
program in 12 K bytes of memory. 

Price for the basic cassette version, 
with manual, is $35, from Dynasoft 
Systems, POB 51, Windsor Junction, 
North Saskatchewan BON 2У0 
CANADA. 

Circle 564 on inquiry card. 


LISP Interpreter for 
Apple II 


This new LISP system features a built- 
in prettyprinter and LISP editor, both 
written in LISP, along with prompts that 
make it clear that LISP is taking in an 
expression and returning its value. 
Errors are trapped by the interpreter, 
and a full trace-back can be printed. 
Owl LISP has eliminated the PROG 
pseudofunction, yet defines local 
variables by using an extended syntax 
which allows for optional and local 
variables with default values. Owl LISP 
also provides a LOOP, WHILE, and 
UNTIL construction to allow for 
iterative programming. PEEK, POKE 
and CALL are provided to access Apple 
graphics and other functions. String pro- 
cessing can be carried out using IM- 
PLODE and EXPLODE which convert 
between character strings and lists. 

The system consists of about 6 K 
bytes of code, 300 bytes of garbage col- 
lector work space and 4 K bytes of 
predefined LISP work space. LISP costs 
£40 from Owl Computers, 41 Stortford 
Hall Park, Bishops Stortford, Hert- 
fordshire, CM23 5А) ENGLAND. 

Circle 568 on inquiry card. 


Where Do New Products Items 
Come From? 

The information printed in the new 
products pages of BYTE is obtained from 
"new product" or "press release" copy 
sent by the promoters of new products. If 
in our judgement the information might 
be of interest to the personal computing 
experimenters and homebrewers who 
read BYTE, we print it in some form. We 
openly solicit releases and photos from 
manufacturers and suppliers to this 
marketplace. The information is printed 
more or less as a first in first out queue, 
subject to occasional priority modifica- 
tions. While we would not knowingly 
print untrue or inaccurate data, or data 
from unreliable companies, our capacity 
to evaluate the products and companies 
appearing in the "What's New?" feature is 
necessarily limited. We therefore cannot 
be responsible for product quality or com- 
pany performance. 


Circle 199 on inquiry card. 
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TRS-80* BUSINESS SOFTWARE 
for Model 1 & Model П 


North 
Star 


Horizon CP/M® апа CBASIC® based software 
oriented toward business applications. 
= FEATURING 
Model | CP/M (sel. 1.5).............. $150.00 
r Model II CP/M (rel. 2.0)............... 250.00 
C p d = APH (Automated Patient History). ..... 175.00 
+ DOWNLOAD ргодгат............... 95.00 
RESIDENTIAL PROPERTY ANALYSIS 
SY SGI оао nis icu 300.00 


E The Genuine Article: 

= Osborne & Assoc. CBASIC source programs— 
3 O&A Payroll w/Cost Accounting. .... $250.00 
(ОСА Accts. Rec./Accts. Payable... 250.00 
ОБА General Ledger w/Cash Journal. 250.00 
TRS-80 ОБА CBASIC books for above (еасһ).... 15.00 


Model 1 Model lI 3 Send 30€ SASE for CP/M Users Group software 


list & free “CP/M Primer”. 


* TRS-80 is a registered trademark of Radio Shack, a Tandy company 
* CP/M is a registered trademark of Digital Research 
* CBASIC is a registered trademark of Software Systems 


IC У IB LE IR IN LE IT. С S (7141 848-1922 
C: м 


ІС. 
8041 NEWMAN AVENUE * SUITE 208 * HUNTINGTON BEACH. CALIFORNIA 92647 
СЕТЕВОЕ ООо ЕТЕ ИТИГО 


Your 
Computer 


"ВУАМ"" 


Byrom Software Telecommunications Access Method 


ТИ ОРОТО 


The missing link between 
any CP/M or TRSDOS computers! 
A commercially oriented telecommunications 

facility for transmitting and receiving 


CP/M* and TRSDOS"* files, BSTAM has BIG 
computer features for your micro: 


Ш links computers directly at 9600 baud with 
UARTS, or via phone lines using modems 

Ш full speed data transfer without hex 
conversion overhead 

Ш full wildcard expansions to send 
ж СОМ, etc. 

Ш reliable error detection Offered Exclusively By 


and automatic retry with ы = Pan American A Radio Shaek 


console messages for 
Autharized Sales Center 


status and errors Electronics, Inc. 


It's Terrific! j i 1117 CONWAY 
We use : ourselves! | 

5150 Computer 35 Мом | жо) ев at 22 poc 
n Texas - 


on computers, peripherals, software and other Radio Shack® products. 


MISSION, TEXAS 78572 


“СРІМ is a trademark of Digital Research 
**TRSDOS is a trademark of Tandy 
Corporation 
Lifebi А М | “м 
Lifeboat Associates j 


2248 Broadway New York, N.Y.10024 (212)580-0082 Telex: 220501 


mmm "O TAXES on out-of-state shipments. 
FREE delivery available on minimum orders. 
WARRANTIES honored һу Radio Shack? . 


= 
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What's New? 


Music System for 
Apple II 


Micro Music Inc, University Plaza, 
Suite 8, 309 W Beaufort, Normal IL 
61761, has released Micro Composer, an 
Apple Il compatible music-system that 
allows the user to enter, display, edit, 
and play music with up to four voices in 
a 4-octave range. The program allows 
the user to see all four voices as music is 
played; enter music by a coding system 
which keeps track of rhythmic dura- 
tions, program pitch, rhythm and 
timbre; choose from seven tone colors 
for each voice or create tone colors; and 
has seven preset timbres. Micro Com- 
poser comes with a manual, software, 
and a music card for the Apple 1] exten- 
sion slot and is connected to an 8 ohm 
speaker. Memory requirements are 32 K 
bytes for the cassette-based system and 
48 K bytes for the disk-based system. 
The price for the package is $220. 

Circle 568 on inquiry card. 


MMsSForth for the TRS-80 


Forth is a structured language similar 
to Pascal except that, in Forth, the pro- 
grammer defines additional commands 
as they are needed. The MMSForth 
System Diskette supplies reliable disk 
I/O, virtual memory, double precision 
integer math, in-line editing, string 
handling and arrays, and user called 
disk and tape I/O. MMSForth includes 
full source code for the majority of 
MMSForth which is written in Forth. 
Speed is approximately half that of 
assembler code, while development is 
usually much less than half. 

This system costs $64.95 from Miller 
Microcomputer Services, 61 Lake Shore 
Rd, Natick MA 01760. 
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Radio Shack Has 
Variety of Software 
for TRS-80 Systems 


Radio Shack's programs come on 
cassette and 5-inch floppy disks for the 
TRS-80 systems. Among the new pro- 
grams available are a General Ledger 1, 
an Inventory Control System, Statistical 
Analysis, Real Estate, a Level-I BASIC 
course that teaches the user how to pro- 
gram, and several advanced program- 
ming aids. Radio Shack also has a 
number of computer games and novelty 
programs for the TRS-80. For further in- 
formation on Radio Shack TRS-80 soft- 
ware or products, contact the Radio 
Shack Computer Customer Service, 205 
NW 7th St, Ft Worth TX 76106. 


Circia 570 on inquiry card. 


January 1980 © BYTE Publications Inc 


Hard Copy Graphics Pro- 
gram for the PET, 
Apple II, and TRS-80 


West Coast Consultants software pro- 
vides users with Full graphics capability 
for Houston Instrument's Hiplot plotter. 
Programs that drive the plotter through 
an RS-232 interface are currently 
available on tape cassette for the PET, 
Apple II, and TRS-80. The programs аге 
written in BASIC and require a 
minimum of 16 K bytes of memory. For 
further information, contact West Coast 
Consultants, 1775 Lincoln Blvd, Tracy 
CA 95376, The prices are $50 and $75 
for the programs. 
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Pascal Software 
Compiler for the 
1802 Microprocessor 


The new GR-Pascal compiler runs 
with a minimum of 20 K bytes of pro- 
grammable memory plus a floppy disk 
system and utilities. Minimum target 
systems can be from 2 K bytes upwards 
of program code, including ful! 16-bit 
arithmetic package for signed integer 
variables. The compiler is written in 
Pascal and features a provision for 
assembler code, hexadecimal numbers, 
byte variables, interrupt procedures and 


Data Base Management 
System for 
Microcomputers 


This data base management system 
(DBMS) runs on 8 to 16 K bytes of 
read-only memory for 280, 8080, and 
6502 systems. This system provides a 
full network capability and generalizes 
some features of the CODASYL 
approach. The Data Definition Language 
Analyzer/Editor and Data Manipulation 
Language permit many-to-many-set 
relationships. Full data base security is 
maintained by providing read and write 
access levels for all record types, items, 


Adaptable Operating 
System for 6809 
Microprocessor 


Percom Data Company has developed 
a 6809 operating system for the com- 
pany's new SS-50 bus-compatible 6809 
control computer and other 6809 
microprocessing systems, The 1 K byte 
operating system, called PSYMON, in- 
cludes eight monitor-type commands 
and fifteen callable utilities. Hardware 
adaptability is easy because interfacing 
is accomplished with simple, specific 
device driver routines that reference a 
table of parameters called a Device Con- 
trol Block (DCB) which is independent 
of the operating system. Command ex- 
pansion or modification is facilitated by 
a feature that allows user-written 
routines in read-only memory to alter 
PSYMON pointers and enhance or 
modify the basic PSYMON command 
repertoire. 

The erasable-programmable read-only 
memory version for the Percom SBC/9 
sells for $39.95 and the versions for the 
other systems sell for $69.95 including a 
users manual. For information, contact 
Percom Data Company, 211 N Kirby, 
Garland TX 75042, 
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disk input/output (I/O) facilities, A 
typical 200-line Pascal program will 
compile into 3 K bytes of programmable 
memory, and processing speed is in- 
creased by a factor of 3 to 4 by restric- 
ting variables to signed integers with 
16-bit accuracy. 

The compiler comes on an 1802 circuit 
in 2 K bytes of read-only memory on- 
board with 64 K bytes of programmable 
memory and sells for £40, For more 
information, contact The Golden River 
Co Ltd, Telford Rd, Bicester, Oxford- 
shire, OX6 OUL ENGLAND. 
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and set relationships. А common data 
base is maintained in order that no data 
need be duplicated in different files, and 
different applications can be supported 
in the one data base. Routines are 
callable from host languages and have 
input/output (I/O) and host language 
interface routines isolated for adaption 
to North Star, CP/M, and TRS-80 
operating systems. 

The user's manual and sample applica- 
tion programs are included in the 
package which costs about $800. For 
more information, contact Micro Data 
Base Systems Inc, РОВ 248, Lafayette 


IN 47902. 
Circle 574 on inquiry card. 
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EPROM PROGRAMMERS 


240) 


ЕР-2А-78 SERIES 
PROGRAMS 2708, 2716, 
EPROMS ; 2758, TMS 2716 and TMS 
Price $59.95 Assembled and 2532 EPROMS 
Tested TEXTOOL ZERO FORCE 
Kit price $49.95 SOCKET 
includes Connector Price $79.95 Assembled and 

Tested 
* Includes Connector 


ЕР-2А SERIES 
PROGRAMS 2708 and 2716 


C Compiler for CP/M’ 


_ New, and available now! An easily affordable compiler 
incorporating most of the features of the full C language. 


BD SOFTWARE 

System requirements: CP/M and at least 24K of RAM 
Variable Types: char, int, unsigned 

Composite Types: arrays, structures, unions 

Pointers: to variables, structures, unions and functions 


Features: is a structured language, all functions (Programs) 
recursive; more powerful expression operators than any 
other von Neumann type language; allows free-formatted 
source; close enough to UNIX**C to make conversions 
feasible. 

Speed: On 2 MHz 8080, the statement 
for (i= 1; i < 30000; | ++) x = 5; 
takes about 4 seconds to execute. 

Package contains: compiler, linker, llbrary manager; standard 


function library; sample source files include games, a 
terminal emulator with disk І/О plus the source for 
many standard library functions; BDS C User's Guide; 
Воок--Тһе C Programming Language by Dennis Ritchie 
and Brian Kernighan of Bell Labs. Price: $110 
Recipient of the Computer Lib Seal of Approval 


“CP/M ts a trademark о! Digital Research Corp 
е UNIX is a trademark of Bell Laboratories 


Lifeboat Associates 


2248 Broadway, New York, М.Ү. 10024 (212) 580-0082 Telex 668585 


Software available for the Rockwell AIM-65, MOS Technology 
KIM-1, Synertek SYM-1, Motorola D2, RCA VIP and many other 
single board computers that use the 6502, 6800, 8080/85, Z-80, 1802, 
F-B and 2650 CPU's. Stock. Specify one set of software. 


Optimal Technology Inc. 
Blue Wood 127 
Earlysville, VA 22936 U.S.A. 
Phone (804) 973-5482 


AIM 65 


AIM 65 is fully assembled, tested and warranted. With the addition of a low cost, readily available power 
supply, it's ready to start working for you. it has an addressing capability up to 65K bytes, and comes 
with a user-dedicated 1K or 4K RAM. 
* Thermai Printer 

* Full-Size Alphanumeric Keyboard 


* Built-in Expansion Capability 

e TTY and Audio Cassette Interfaces 

* True Alphanumeric Display * ROM Resident Advanced interactive Monitor 
* Proven R6500 Microcomputer System Devices * Advanced Interactive Monitor Commands 


PRICE: $375.00: RAM) 


Plus $4.00 UPS (shipped in U.S. must give street address), $10 parcel post to APO's, FPO's, Alaska, 
Hawaii,Canada, $25 air mail to all other countries 

We manufacture a complete line of high quality expansion boards. Use reader service card to be added 
to our mailing list, or U.S. residents send $1.00 (International send $3.00 U.S.) for airmail delivery of our 
complete catalog. 


VAK-4 16K STATIC RAM BOARD 


Designed specifically for use with the AIM-65, SYM-1, and KIM-1 microcomputers 

Two separately addressable 8K-blocks with write protect. 

Designed for use with the VAK-1 or KIM-4* motherboards 

Has provisions for mounting regulators for use with an unregulated power supply 
Made with 1st quality 2114 static ram chips 

All IC's аге socketed 

Completely assembled, burned-in, and tested 

We manufacture a complete line of high quality expansion boards. Use reader service 
card to be added to our mailing list, or U.S. residents send $1.00 (International send $3.00 
U.S.) for airmail delivery of our complete catalog. 

*Product of MOS Technology 


VAK-4 DUAL BK-RAM $379.00 
VAK-2 8K-RAM (7 populated) $239.00 


ENTERPRISES 


INCORPORATED 


2967 W. Fairmount Avenue е Phoenix, А2 85017 % (602) 265-7564 
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AMD Delivers the 
AmZ8000 System 
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The AmSYS 8/8 floppy disk-based 
system, designed to support the 
Ат28000 processor in both hardware 


Multiprocessor S-100 
CP/M Compatible 
Computer 


pinowy ==?" 
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The Discovery Computer System MP 
Series А, from Action Computer Enter- 
prise Inc, 75 W Green St, Pasadena CA 
91105, features an 8080 microprocessor 
with 32 K bytes of programmable 
memory (expandable to 64 K bytes), 
two seria] and two parallel input/output 
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БҮЛІК 


and software, supports the 8080, 8085 
and Z80 microprocessors also. Its basic 
configuration contains 32 K bytes of 
memory, two floppy disk drives, and 
multiple serial and parallel input/output 
([/O) ports, Software support includes а 
disk operating system; macroassembler 
for the AmZ8000; translators from 8080, 
8085 and 280 code to AmZ8000 code; 
Pascal compiler for the AmZ8000 and a 
variety of software packages. Prices 
start at $7450. AMD also has the AMC 
96/4016 Evaluation Board, which incor- 
porates the AmZ8002, 8 K bytes of pro- 
grammable memory, twenty-four 
parallel [^O lines, two RS-232 serial 1/O 
ports, 12 K bytes of erasable- 
programmable read-only memory 
sockets, system clock and resident 
monitor for $975. 

Contact Advanced Micro Devices Inc, 
901 Thompson РІ, Sunnyvale CA 94086. 

Circle 591 on Inquiry card. 


(1/O) ports per processor, a separate 
5-100 bus for each processor, dual 
8-inch floppy disk drives, a video ter- 
minal with 24 lines by 80 columns 
display, 128 upper and lowercase ASCII 
characters, and an optional printer. Up 
to 4-user processors can be configured 
within a single chassis with the ability to 
expand through auxiliary mainframes 
and processors. 

The Distributed Processing Operating 
System (DPOS) contains CP/M and 
supervises reading and updating of files, 
provides write protection on a disk 
basis, and prevents incorrect interleaving 
of file updates. CBASIC-II is provided 
as the standard user language. 

Single-user systems, expandable to 
multiuser capabilities, start at $3000. A 
complete four-user computer can be pur- 
chased for $11,000. Kits are also 
available. 

Сігсів 582 on inquiry card. 


What’s New? 


Inexpensive Word 
Processor Capable of 
Powerful Formatting and 
Text Editing 


The SDS 420 consists of a video 
display, keyboard, floppy disk storage 
that will store 1.2 M bytes of memory, 
computer, and printer. In addition to 
standard formatting, the SDS 420 word 
processor has instructions for right 
justification, underline, bold text, in- 
clude a file, indent, exdent, columns, 
decimal alignment, headings, footings, 
subscripts and superscripts. The 12-inch 
screen will display 25 lines of 80 
characters per line with variable speed 
scrolling. The printer will print up to 96 
standard characters at 45 characters per 
second. 

The system retails for under $12,000 
from Scientific Data Systems, 12640 
Beatrice St, Los Angeles CA 90066. 
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Separate BASIC 
Computer for 5-100 
Systems 
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Тһе DLX-10 is а single-board com- 
puter that executes BASIC directly in 
high-speed hardware from 5 to 10 times 
faster than 8080 systems or 2 to 5 times 
faster than 280 systems. It does not 
replace the microprocessor but functions 
as a separate BASIC computer. It can 
boost an S-100 bus microcomputer 
system into the performance range of a 
minicomputer. 

The DLX-10 runs independently of the 
main processor and accesses memory as 
a direct memory access (ОМА) device. 
It runs in parallel to the existing pro- 
cessor, has a stack architecture, and 
utilizes on-board programmabe memory 
to hold intermediate computations. 

BASIC source language programs are 
translated by software to relocatable 
BASIC stack-machine object code and 
are then executed by the DLX-10. 

The DLX-10 comes with software to 
run Northstar BASIC or CBASIC for 
$1250 from Alasda Computer Systems, 
12759 Poway Rd, Poway CA 92064. 
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What's New? 


Microcomputer Kit with 
8086 Processor 


The Intel SDK-86 is a complete 8086 
microcomputer system on a board with 
memory and I/O (input/output) systems 
in kit form. This stand-alone 16-bit 
microcomputer allows designers to ob- 
tain hands-on experience with Intel's 
8086 16-bit HMOS microprocessor, 
which offers ten times the processing 
power of the 8080 processor. 

Included in the kit is an 8086 pro- 
cessor; 8 Қ bytes of 2316 or 2716-type 
read-only memory; 2 K bytes (expand- 
able to 4 K bytes) of 2142-type program- 
mable memory: 48 parallel 1/O lines 
(implemented through two 8255A pro- 
grammable peripheral interface devices); 
an RS-232 or current loop serial I/O 
structure (implemented via an 8251A 
universal synchronous/asynchronous 
receiver-transmitter); selectable data rate 
from 110 to 4800 bits per second (bps); 
TTL-compatible bus signals and parallel 
I/O signals; 24-key hexadecimal data 
and control keyboard; 8-digit hexa- 
decimal display and control (using an 
8279 programmable keyboard and 
display controller); and 256 vectored 
interrupts. 


Personal Computer 
Introduced by Texas 
Instruments 


Texas Instruments has introduced a 
personal computer featuring easy-to-use 
computing power for personal finance, 
home management, family entertainment 


The 2 K bytes of 2142-type program- 
mable memory can be doubled by 
implementing additional devices in the 
positions provided, There is room for 
8 K bytes of program instructions using 
either or both of the keyboard and ter- 
minal software monitors included in the 
kit. There is a fully buffered system bus. 
Programs and data may be entered three 
ways: from the built-in keyboard; 
through a built-in serial communications 
interface; or via cable (SDK-C86) from 


and education. Designated the Model 
T1-99/4, the system consists of a console 
with 16 K bytes of programmable 
memory, a wide range of sound effects, 
sixteen colors for graphic display, a 
powerful extended BASIC programming 
language, and a 13-inch color video 
monitor, 

At the heart of the ТІ-99/4 is a library 
of Texas Instruments Solid State Soft- 
ware command modules. These com- 
mand modules allow users instant pro- 
gram accessibility. Solid State Software 
command module titles include: 
Demonstration, Diagnostic, Early Learn- 
ing Fun, Beginning Grammar, Number 
Magic, Video Graphs, Home Financial 
Decisions, Household Budget Manage- 
ment, Video Chess, Football, Physical 
Fitness, Speech Construction, Investment 
Analysis, Personal Record Keeping, 
Statistics, Early Reading, and Tax and 
Investment Recard Keeping. 

Among peripheral accessories offered 
is a Solid State Speech synthesizer with 
a price of $150. By building a basic 
vocabulary into the language system, 
home programmers can place audible 
messages in their programs. The speech 
synthesizer module has a 200-word 
vocabulary and plugs into the console. 
Speech can be written into programs 
using BASIC programming language. 
Future command modules will call up 


any Intellec Microcomputer Develop- 
ment System. 

A complete design library is provided 
with the kit. This library includes both 
the assembly and user manual, plus an 
MCS-86 user manual and 8086 assembly 
language reference manual. The SDK-86 
microcomputer kit is priced at $780. For 
further information, contact Intel Corp, 
3065 Bowers Ave, Santa Clara CA 
95051. 
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spoken words automatically. 

ТІ BASIC is a full floating point, 
13-digit expanded version of BASIC that 
is fully compatible with ASCII and the 
BASIC specification of the American 
National Standards Institute. TI BASIC 
includes a full complement of 24 BASIC 
statements, 14 commands, color 
graphics, and sound and music over 
four full octaves. A Beginner's BASIC 
Guide for self-teaching comes with the 
ТІ-99/4. For users knowledgeable about 
programming, McGraw-Hill has pub- 
lished Programming BASIC With the ТІ 
Ноте Computer, a book by Herbert 
Peckham. 

Remote controls are offered as acces- 
sories to the ТІ-99/4. Two of these con- 
trols may be connected to the computer 
at the same time. Each includes a 
multiposition (360°) rotary lever with a 
side-mounted pushbutton. Other acces- 
sories offered by Texas Instruments in- 
clude: a printer, disk storage, and an 
RS-232 interface device for connecting 
the computer to other electronic devices. 

The price for the TI-99/4 system is 
$1150. Solid State Software command 
modules carry prices ranging from 
$19.95 to $69.95 each. For further infor- 
mation, contact Texas Instruments Inc, 
Consumer Relations, Attn ТІ-99/4, POB 
53, Lubbock TX 79408. 
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New Motherboard for the 
KIM-1, SYM-1, and 
AIM-65 


What's New? 


The Little Buffered Mother mother- 
board incorporates 4 K bytes of pro- 
grammable memory on the motherboard 
itself, which, when used with either the 
SYM-1 ог АІМ-65, gives the user а total 
of 8 K bytes of contiguous program- 
mable memory (5 K contiguous on the 
КІМ-1). The motherboard also has 
regulators for the on-board logic and 
has the power required for all three 


microprocessor boards, except the 
+24 V for the AIM printer. 


High-Capacity Hard Disk 
Drive for S-100 Systems 


MicroAge has introduced the Fujitsu 
M2201 Drive with S-100 bus controller 
for North Star Horizon systems. This 
system allows accessing up to 40 M 
bytes of disk storage per drive with the 
capability of adding up to 4 drives per 
system. The M2201 was developed with 
the advent of a new type of direct 
memory access (DMA) disk controller 
board capable of very high-speed data 
transfer. A 2400 RPM rotation combin- 
ed with a quick seek time and relatively 
low latency time give the M2201 an 
average access time of 30 ms. 

The system is available for $9995. For 
more information, contact MicroAge 
Wholesale, 1425 W 12th Pl, Tempe AZ 
85281. 
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The unit is available for $139 without 
programmable memory or for $189 with 
4 К bytes of programmable memory. 
Optional boards for the Little Buffered 
Mother include programmable memory 
and a programmer, parallel input/out- 
put (I/O), and disk controller. 

For more information, contact Seawell 
Marketing, 315 NW 85th St, Seattle WA 
98117. 
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Low-Cost Peripheral 
Accepts Hand-Printed 
Characters 


With the PrestoDigitizer tablet, users 
can communicate with their computers 
through ordinary hand-printed 
characters. Stroke direction and 
sequence are the parameters which are 
transmitted to the computer that allow it 
to recognize the user's style of hand- 
printed characters, The learning and 
recognition algorithms fit in approx- 
imately 2 K bytes of memory. Versions 
of the tablet are available Юг several 
popular computers. The tablets can 
recognize the entire uppercase alphabet, 
numerals, and many punctuation marks. 
The PrestoDigitizer retails for $48.50, in- 
cluding software, from Innovision, РОВ 
1317, Los Altos CA 94022. 
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8-Inch Fixed Disk Drive 
Series Offers Low Cost Per 
Megabyte 


An 8-inch Winchester fixed disk drive 
series that offers 5 and 10 M bytes at a 
low cost has been introduced by 
Shugart, 435 Oakmead Pky, Sunnyvale 
CA 94086. Specifications include a 
capacity of 5.33 M bytes per drive for 
the 5А1002 and 10.67 M bytes for the 
5A1004; formatted capacity is 4.2 and 
8.4 bytes, respectively. Transfer rate for 
each type is 4.34 M bits per second. 
Average access time is 70 ms. The Win- 
chester drives offer the same 
environmental specifications as the stan- 
dard 8-inch floppy disk drive. Mean 
time between failure (MTBF) is 8000 
power-on hours of typical usage. 
Optional data separator and controller 
printed circuit boards are available. 

Price for the SA1002 in single quan- 
tities is $1600 and $1980 for the SA1004. 
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MCD Consulting 
Introduces the Bionic 
Voice 


Designed around a Computalker 
Consultants CT-1 Speech Synthesizer, 
the Bionic Voice uses English language 
design. Knowledge of phonemes or 
phonetic alphabet is not required. 
Predefined dictionaries are provided, 
and custom dictionary entries may be 
added. Rapid conversations are possible, 
because of the English language design. 
The Bionic Voice can be operated like a 
conventional language or spelling board. 
АП numerals, letters of the alphabet, 
and any words or phrases defined on the 
keyboard may be vocalized instantly as 
the keys are depressed. There are no 
commands or codes to memorize nor is 
knowledge of computers necessary. 

To upgrade to a version of the Bionic 
Voice that has more capability, a simple 
change of keyboard and computer 
program can be made. 

The Bionic Voice may be used as a 
voice response for nonvocal or non- 
verbal individuals; for educational and 
instructional applications in speech 
pathology and linguistics; and as a 
foreign language translator. The Bionic 
Voice is not limited to voice synthesis. It 
may be applied to other computer 
functions. The price ranges between 
$2700 and $3500 depending on necessary 
modifications. 

For further information about the 
Bionic Voice, contact MCD Consulting, 
8306 Selleck, 600 N 15th St, Lincoln NE 
68508. 
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Video Digitizer Allows 
Display and Storage of 
Computer Generated 
Images 


This fast-scan video digitizer can be 
utilized in consumer environments and 
in medical, security and other special- 


Digital Controller for 
Touch Screen Digitizer 
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The TSD Touch Screen Digitizer 
enables untrained personnel to gain 
access to a data base by simply touching 


The Microtek MT-80 
Printer 


The МТ-80 series printer supports the 
full uppercase and lowercase 
96-character ASCII set in three software 
selectable fonts on original plus three 
copies. The printer contains a 


purpose applications requiring image 
storage and analysis. 

This device, for S-100 bus computers, 
converts output from the video camera 
(or other source of composite video) in- 
to 8-bit gray scale digital information. 
Maximum horizontal resolution is 
approximately 700 points per line and 
vertical resolution is 480 lines per image. 
Data can be transferred via software to 
either a memory mapped high-resolution 
video board or to main memory. А 
driver program, implementing sixteen 
shades of gray. is included for control- 
ling the board, displaying images on a 
high-resolution video board, storing 
images on disk and printing images on a 
matrix printer, 

The price for the video digitizer is 
$175, and it is available from Vector 
Graphic Inc, 31364 Via Colinas, 
Westlake Village CA 91361. 
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the screen with a finger. The controller 
provides an interface between the touch 
screen and other computer equipment. 
The controller provides all timing signals 
required by the screen; measures the 
time delay between the transmitted 
signal and the reflected signal from an 
object touching the glass, which allows 
the resulting data to be adjusted to 
overlay the display behind the touch 
screen; processes and filters the echo 
times to produce clean X,Y position 
data; and formats the X, Y data into 
either parallel or serial form. 

It is available from TSD Display Pro- 
ducts Inc, 35 Orville Dr, Bohemia NY 
11716, for $2000. 

Circle 602 on inquiry card. 


240-character buffer, with optional data 
buffers to 4 K available in 1 K in- 
crements. А self-diagnostic program is 
automatically run on power up. Life 
expectancy of the print head is 100 
million characters and mean time be- 
tween failures (MTBF) is 1 million lines. 

The pin feed system can accept fan- 
fold forms from 4.5 inches (11.5 cm) to 
9.5 inches (24 cm) wide. The unit 
features top of form control and up to 
10 vertical tab settings. Form length is 
software programmable in one-line 
increments. 

The unit weighs 22 pounds and 
measures 7.3 by 17.7 by 14.8 inches (18 
by 45 by 37 cm). The Centronics- 
compatible parallel interface version is 
priced at $750 and the serial (К5-232) 
version is priced at $835. The MT-80G, 
with an IEEE-488 interface, is also 
available. Contact Microtek Inc, 7844 
Convoy Ct, San Diego СА 92111. 

Circie 803 on inquiry card. 


Versatile Printer from 
Malibu Design Group 


The Model 165 printer can be 
operated as a high-speed dot matrix 
printer at 165 characters per second 
(срв); a reduced speed, letter-quality dot 
matrix printer at 90 cps; or a full 
graphics matrix printer. The 165 printer 
can do computer portraits, custom 
character sets such as Japanese, music 
symbols, high-density characters for 
word processing, and more. 

Underlining, expanded characters, 
programmable horizontal and vertical 
tabs, selectable left margin, user 
adjustable platen and a feature that 
shuts off the fan when the printer is idle 
(which reduces noise and power con- 
sumption) are some of the features of 
this printer. 

Price for the basic Model 165 is $2395 
from Malibu Design Group Inc, 8900 | 
Eton Ave, Suite С, Canoga Park СА | 
91304. 

Сігсіз 604 on Inquiry card. 


Pocket Computer for 
General-Purpose Use | 


——À— — 
NIXDORF 
COMPUTE 
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Using easily loaded electronic applica- 
tions modules, the Nixdorf LK-3000 per- 
sonal computer can be freely program- 
med to be used as a personal date book 
or telephone directory, or it can func- 
tion as a data collection system capable 
of communication with other data pro- 
cessing systems. The unit also functions | 
as a hand-held language dictionary to 
translate German, English, French, 
Greek, Italian, Spanish, Polish and 
Swedish words and idioms. The unit is 
produced by Nixdorf Computer Corp, 
168 Middlesex Tpke, Burlington MA 
01803, and is priced at $140. 

Circle 605 on inquiry card. 
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What's New? 


Inexpensive and 
Compact Printer 


« —À 
СИ 


The low-profile DIP-80 features 7 by 7 


or 14 by 14 dot matrix printing, upper 
and lowercase character set, 100 


Telecommunications 
Facility for Transmitting 
and Receiving CP/M 


The Byrom Software Telecommunica- 
tions Access Method (BSTAM) allows 
transmission of program or data files 
between any two computers and is com- 
patible with all 8080/Z80 systems using 
CP/M operating systems or a derivative, 
including Heath and TRS-80 adapta- 
tions. Transmissions are made over a 
normal voice-grade telephone line at 300 
bits per second (bps) and over direct 
wire interconnections at 9600 bps. Error 
checking, cyclic redundancy check 
(CRC) error checking, protocol informa- 


Single Chip Real-Time 
Signal Processor 


January 1980 © BYTE Publications Ine 


character per second (cps) bidirectional 
printout, roll or fanfold paper, a full 
96-character ASCII set, upper and 
lowercase printing at either 80 or 96 
characters per line on 8.5 inch wide 
paper, and a 2-line buffer. Paper feed, at 
the rate of 1 line per second, is 
accomplished through a friction roller. 
Interface options include Centronics- 
compatible parallel, RS-232C serial or 20 
mA current loop. The printer measures 
15.75 by 9 by 3.5 inches (40 by 23 by 
8.8 cm) and is available from DIP Inc, 
210 Lincoln St, Boston MA 02111, for 
$625. 

Circie 606 on Inquiry card. 


tion, and group file transmission are 
featured but no data expansion is per- 
formed, resulting in fast transfers. 
BSTAM can precisely transfer data over 
poor circuits, with retry provisions and 
perfect reporting in the event of hard 
errors. The user interface allows a long 
sequence of files to be sent, with the file 
names automatically announced to the 
receiving computer. Sample drivers for 
8250, 8251, 6850 and other Universal 
Asynchronous Receiver Transmitters 
(UARTs) are provided. 

BSTAM comes on floppy disk for 
$150. Documentation is $5. Contact 
Lifeboat Associates, 2248 Broadway, 
New York NY 10024. 

Circle 607 on inquiry card. 


Intel Corp has developed a single chip 
real-time analog input/output (1/О) 
microcomputer, the 2920 Signal Pro- 


этле жымын жер arene 


Apple Serial and Parallel 
Interface 


The А10 interface allows maximum 
flexibility for interfacing an Apple I] 
with peripherals such as printers, plot- 
ters, terminals, modems and other com- 
puters. The software-programmble serial 
interface uses the RS-232 standard and 
includes three handshaking lines. A 
switch selects nine standard data 
transmission rates. On-board firmware 
provides a powerful driver routine that 
eliminates the need to write any soft- 
ware to utilize the interface. Тһе A10's 
parallel interface features software pro- 
grammable [/O ports with enough lines 
to handle two printers simultaneously 
with handshaking control. 

The А10 comes with serial interface 
firmware, two cable assemblies and a 
manual with easy to follow application 
notes. It is priced at $175 assembled, 
and $135 in the kit form, from 55М 
(Solid State Music), 2116 Walsh Ave, 
Santa Clara CA 95050. 

Circle 608 on inquiry card. 


cessor, and the SP20 hardware and soft- 
ware support package. The 2920 con- 
verts analog input signals to digital 
information, processes this information 
in its computer, and produces analog 
outputs in a real-time mode. The SP20 
support package, a 2920 software 
simulator assembler and 2920 erasable- 
programmable read-only memory 
(EPROM) board, run on the Intellec 
Microcomputer Development System. 
The 2920 interfaces directly with analog 
signals using the on-chip circuitry and 
can handle multiple signals using I/O 
multiplexers, enabling thousands of 
complex analog systems to be for- 
mulated from one standard integrated 
circuit. The device can implement func- 
tions such as filters, limiters, oscillators, 
modulators and demodulators, nonlinear 
conversions, and perform logical opera- 
tions all under program control. 

The 2920 can be used in phase lock 
loops, complex filters, test and 
instrumentation circuits, speech process- 
ing, medical electronics, and many other 
applications. The 2920 device costs 
about $300 and the support package 
costs $3400. Contact Intel Corp, 3065 
Bowers Ave, Santa Clara CA 95051. 

Circle 609 on Inquiry card. 


WhsisNew? | 


Bubble Memory Design 
Handbook 


А 64-page catalog presenting the 
features, descriptions and functional 
characteristics of the 7110 1 M bit bub- 
ble memory and its support device fami- 
ly is now available from Intel Magnetics 
Inc. Included in the handbook are 
specifications, diagrams, and tables for 
the 7110 magnetic bubble memory, the 
7220 controller, 7230 current pulse 
generator, 7242 dual formatter/sense 
amplifier, 7250 coil predriver, 7254 quad 
VMOS drive transistors, and IMB-100 
development board. 

Contact Intel Literature Dept, 3065 
Bowers Ave, Santa Clara CA 95051, for 
free copies of the guide. 

Circle 610 on inquiry card. 


Quarterly Review of Soft- 
ware for TRS-80 


80 Software Critique is a collection of 
reviews of TRS-80 cassette software. 
Program reviews are included only if 
they have been run several times; weak 
points and bugs in programs are 
documented. Program reviews include 
games, simulations, educational pro- 
grams, music programs, and others. 
Business software is not included. 
Names and addresses of software ven- 
dors are provided and software prices 
are included. А one year (4 issues) 
subscription is $24 and the price of a 
single issue is $7. Write to 80 Software 
Critique, РОВ 134 Waukegan IL 60085. 


Circle 611 on inquiry card. 


New Heathkit Catalog 
Available Free 


A new 96-page catalog describing 
nearly 400 electronic kits designed for 
the hobbyist is available from Heath 
Co, Dept 350-880, Benton Harbor MI 
49022. New products in this catalog 
include the H89 computer, a 3.5 digit 
auto ranging multimeter, a low-priced 
DC to 5 MHz single-trace oscilloscope, 
and more. 

Circle 612 on inquiry card. 


Wall Chart and Book on 
the Z80 


The Working Programmer Press, 5080 
Shady Ave, San Jose СА 95129, has the 
280 processor pins and elements on a 
wall-chart poster and work-sheet that 
measures 18 by 24 inches (46 by 60 cm). 
It retails for $7.95 by mail. 


New Language for the 
6502 User 


XPLO is a simplified Pascal-type 
language available for 6502 systems with 
less than 32 Қ bytes of memory. It is a 
fast, structured compiler, so users can 
talk to their computers in their own 
language. Versions for 20 K Apple II, 
KIM, TIM, and SYM systems are 
available for under $70. For further 
information on XPLO and other 
languages, assembiers, and games, plus 
a free catalog, write to The 6502 Pro- 
gram Exchange, 2920 Moana, Reno NV 
89509. 

Circle 634 on Inquiry card. 


Educational Software 
Catalog for Personal 
Computers 


А new mail] order catalog devoted 
exclusively to educationa! software is 
being published by Queue, 5 Chapel Hill 
Dr, Fairfield CT 06432. The catalog will 
contain listings from numerous 
publishers. Software listings will be 
separated by educational level and field, 
and by computer. Listings for all 
popular personal computers will be 
included, and all software can be 
ordered directly from Queue, 
Circle 615 on Inquiry card. 


Analog Dialogue 


analog 
dialogue 


DE. 


This publication includes application 
articles on very high-speed data acquisi- 
tion, statistics methods using RMS to 
DC, checking converter linearity, a 300 
kHz continuous 12-bit conversion 
system, and more, Product descriptions 
include voltage to current (У/1) con- 
verters For process control, а 14-bit 


The drawings are from the book The 
Z80, How It Works, A Programmers 
Perspective, published by Microware 
Associates Inc, Scottsdale AZ. The book 
describes the working and program- 
mable elements for the Z80. Sections on 
instruction cycles with detailed register 
interactions are included. 

Circle 613 on inquiry card. 


Bugbook IV, Microcom- 
puter Interfacing with the 
8255 PPI Chip 


This new book details microcomputer 
input/output (I/O) techniques and their 
implementation with the 8255 Program- 
mable Peripheral Interface (PPI) 
integrated circuit. Techniques and 
experiments are presented in such a way 
that the principles can be applied to 
other РРІ chips by students, scientists 
and engineers. All of the modes of 
operation are detailed, and a clear ex- 
planation of data transfer processes, flag 
sensing, bit testing, and similar topics 
are included. The price is $8.50. For 
more information, contact E and L In- 
struments Inc, 61 First St, Derby CT 
06418. 

Circle 616 on Inquiry card. 


sample/hold amplifier, CMOS switches, 
three power supplies, and several data 
converters. The booklet is available for 
free from Analog Devices, Rt 1 
Industrial Park, POB 280, Norwood MA 


02062. 
Circle 617 on inquiry card. 


Connecticut 
microComputer Catalog 


This catalog presents the Data 
Acquisition Modules Systems (DAM), 
including the AIM 16 analog to digital | 
(A/D) converter. The publication also 
includes program reviews and a list of 
dealers for the company's products. 
Contact Connecticut microComputer 
Inc, 150 Pocono Rd, Brookfield CT 
06804. 


Circle 618 on inquiry card. 
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What's New? 


Parallel Input/Output and 
Timer Board 


A parallel input and output (I/O) 
board has been developed by Tecmar 
Inc, 23414 Greenlawn Ave, Cleveland 
OH 44122, for interprocessor com- 
munications. It has two 16-bit parallel 
input ports and two 16-bit parallel out- 
put ports, status word for polled opera- 
tion, interrupts for vectored interrupt 
operation, and is individually maskable 
from software. 

Tecmar also has a 16-bit timer with 
8-bit prescaler, intervals up to 8.4 
seconds with resolution of 128 
microseconds, status byte for polled 
operation, interrupt for vectored inter- 
rupt operation, and is compatible with 
conventional S-100 8080 and 280 
systems. 

The cost for the entire board is $350. 

Circle 619 on inquiry card. 


Smoke Signal’s New 6809 
Chieftain Computer 


Smoke Signal Broadcasting has 
developed a new integrated computer 
system utilizing the Motorola 6809 pro- 
cessor, and configured around the new 
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A Single Board Computer 
System 


The VP Single Board Computer 
System provides the functions needed 
for business, process control or software 
development systems. No other boards 
of any type are required. Incorporating 
on-board voltage regulators, it will even 
operate from a 12 V battery, The multi- 
ple serial and parallel input and output 
(I/O) ports allow the VP to interface 
with transducers, modems, couplers, ter- 
minals, printers, plotters, digitizers, 
temperature, pressure, voltage monitors 
and many other devices with an elec- 
trical output. The typical configuration 
includes a Z80 processor, Centronics 
printer port, 8-bit parallel input port, 
RS-232C serial port, disk controller for 
eight drives, and 32 K bytes of pro- 
grammable memory. The software 
library includes operating systems. 


Chieftain microcomputer with program- 
mable read-only memory (PROM) or 
erasable-programmable read-only 
memory (ЕРЕОМ) storage, and a 
minimum of 32 K bytes of program- 
mable memory. 

The system also includes expansion 


MISCELLANEOUS 


BASIC, CBASIC, FORTRAN, COBOL, 
and business accounting, payroll, and 
word processing packages. The board is 
available from Data World Inc, 7541 
Ravensridge Dr, St Louis MO 63119, for 


$900. Circle 620 on inquiry card. 


Computer Games 
Telephone Network 


GameMaster is a computer gaming 
information network that is available for 
PET, Apple И, TRS-80, and any other 
personal computer that is outfitted with 
a modem. The system offers games, 
information, educational programs and 
other items of interest for computer 
users in the Midwest. For more informa- 
tion, contact GameMaster, 205 W 
Wacker Dr, Suite 1517, Chicago IL 
60606. 

Circle 621 on inquiry card. 


capability to at least 256 K bytes — and 
perhaps up to 1 megabyte — requiring 
larger memory cards than the current 

16 K byte board. In addition, the new 
motherboard will handle as many as six- 
teen serial or parallel ports in its 30-pin 
input/output (1/О) section. Nearly 
unlimited [/O capability is possible if 
the user wishes to use any of the 50-pin 
positions. 

Smoke Signal has also developed a 
new disk controller allowing either 
single- or double-density recording 
techniques to be employed. Along with 
the ability to handle double-sided disks, 
users can store up to 1 megabyte on 
each 8-inch floppy disk (320 Қ bytes on 
a 5-іпсһ floppy disk). Current users of 
any SS-50 bus disk system compatible 
with the Smoke Signal system can 
purchase the controller board separately 
or as part of the new Chieftain. 

The new controller allows instant 
access and immediate response to an 
interruption request at any time during 
disk operation or other multiuser 
applications. The unit can be expanded 
for multiuser operation. 

The Smoke Signal disk operating 
system has been converted to run on the 
6809, as well as the text editor and text 
word processor. All higher-level 
languages are available for the 6809 
including UCSD Pascal. 

A hard disk capability on the order of 
15 megabytes of fixed storage and 15 
megabytes of removable storage is 
available, expandable to 80 megabytes 
of fixed storage. 

For more information, contact Smoke 
Signal Broadcasting, 31336 Via Colinas, 
Westlake Village CA 91361, or call (213) 
889-9340. 


Circle 622 on Inquiry card. 
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What's New? 
PF MISCELLANEOUS O OOOO 


Fiber Optic Evaluation 
Kit for Systems 
Engineers 


The BASIC Programmer's 
Toolkit 


The Toolkit is a collection of machine 
language firmware aids designed to 
enhance the writing, debugging and 
polishing of BASIC programs for the 
PET. This 2 K byte read-only memory 
chip offers additional read-only memory 
storage, avoiding any need to load tapes 
or give up valuable programmable 


Low-Cost Transmitter / 
Receiver Integrated 
Circuit Pair for 

Radio Control 
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Motorola has introduced a fiber optic 
evaluation kit, developed to give 
designers experience with the latest fiber 
optic components. The kit is called The 
Link, and refers to the optical] link be- 
tween the transmitter and receiver of 
any system with all of the optical por- 
tions needed. The kit includes an 
MFOE103F5B fiber optic infrared light- 
emitting diode (LED) source, an 
MFOD402FB integrated detec- 
tor/preamplifer, a 1 meter length of 
fiber optic glass cable with matching 
AMP connectors, design considerations, 
applications and circuit ideas. 

Price for the kit is $99. Additional fer- 
rule semiconducters and components are 
available. Contact Motorola, РОВ 
20912, Phoenix AZ 85036. 

Circle 629 on inquiry card. 


storage, The Toolkit contains 10 power- 
ful commands to help programmers with 
their PET. The board attaches to the 
memory expansion port of any 8 Қ byte 
РЕТ. The Toolkit costs $79.95 and the 
version for the 16 K or 32 K byte PET 
retails for $49.95, For more information, 
contact Palo Alto ICs, 430 Sherman 
Ave, Palo Alto CA 94306. 

Circle 630 on Inquiry card, 


National Semiconductor Corp has 
developed a low-cost transmit- 
ter/receiver pair of integrated circuits 
that allow for the design of lightweight 
and compact remote control systems. 
The LM1871 and 1872 make use of an 
unusual pulse code modulation tech- 
nique that allows the chip set to handle 
analog and digital control signal infor- 
mation, The chip set is adaptable for use 
in toys, such as model cars, airplanes 
and trucks with simple on/off digital 
control to sophisticated units with 
severa! channels of proportional analog 
control. 

The LM1871 and 1872 feature two 
digital and two analog channels for con- 
trol, operation in the 27 MHz and 
49 MHz unlicensed bands or in the 
72 MHz licensed band, 50 meter out- 
door control range, and an internal 
voltage regulator which keeps radiated 
power constant even if the supply 
voltage changes. The chips have built-in 
flip-flops which eliminate the need for 
bulky timing components. 

The devices come in 18-pin dual in- 
line packages and operate on 9 V or 
less. They are priced at approximately 
$12 for the set, For more information, 
contact National Semiconductor Corp, 
2900 Semiconductor Dr, Santa Clara CA 
95051. 

Circle 631 оп inquiry card. 


| Joystick for Apple II 


ISC Inc, 2224-C Old Middlefield Way, 
Mountain View СА 94043, has introduc- 
ed the Model VS20/ АРІ, Videostick X/Y 
controller for the Apple П. The unit 
features a large push (firing) button and 
a linear joystick designed specifically for 
applications such as plotting graphics or 
playing games. The controller plugs 
directly into the Apple П and can be 
hand-held or table positioned. 

The Videostick is priced at $39.95, 
and is available from Computer Plus 
Inc, 1324 5 Mary, Sunnyvale СА 94087. 

Сігсін 632 on inquiry card. 


Floppy Disk Mailer 


Inmac, 2465 Augustine Dr, POB 4780, 
Santa Clara СА 95051, has designed a 
floppy disk mailer that protects up to 
five standard floppy disks or five 5-inch 
floppy disks against bending, curling or 
cupping in transit. The disks are placed 
in the center of the new [nmac mailer, 
then the mailer is folded according to 
the instructions printed on the mailer 
itself, assuring safety in mailing. Con- 
sisting of 10 mailers, a package costs 
$10. When purchased simultaneously, 
three or more packages cost $8.50 per 
package. 

Сігсів 633 on Inquiry card. 


MATCHMAKER TECHNOLOGY 


DISK 
ы ІМ!!! 


For those who wish to avoid the 
aggravation, fussing, irritation, an- 
noyance etc., of assembling your 
own subsystem, plug in and GO!!! 


APPLE 


FEATURES: 
— 2 8" Floppy DISK DRIVES (Single Sided) 

— Color Coordinated Cabinet with Power Supply 
— Expanded version of APPLE-DOS 

— Single Density Disk Controller 

— Full Cabling, Connectors * Documentation 

— Assembled and Tested 
— Plug In and GO!!! 


$1695.00 


OPTIONS: 
— 2 8" Double Sided Drives (In place of Single Sided) 
$2395.00 


— 16K Internal Memory Expansion Kit 69.00 


PET 


Prices and specifications same as for APPLE except 
PET Operates via PET-DOS 


TRS-80 


Prices and specifications same as for SORCERER with 


following exceptions: 

— Expansion Interface necessary 

— Space for up to 48K plug-in dynamic memory on 
Controller Card 


— Software package as above $ 995.00 


TURNKEY DISK SUBSYSTEMS = 


v^ SORCERER 
v TRS-80 
CUT “АРРЕ 
и“ HPIB 
w PET 


x 
wer A MALES 
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SORCERER 


FEATURES: 

— 2 8” Single Sided Floppy Disk Drives 

— Single and/or Double Density 

— Color Coordinated Cabinet with Power Supply 

— Full RS-232 Interface 

— OS-1 Disk Operating System (Fully CP/M 
compatible) CP/M is a registered trademark of Digital Research 

~ Full Cabling, Connectors + Documentation 

— Assembled and Tested 

— One S-100 Slot available for Memory Expansion 


— Plug In and GO!!! $2195.00 

OPTIONS: 

— 28" Double Sided Drives (In place of Single Sided) 
$2845.00 


— 32K Dynamic RAM Memory Board, Assembled 
and Tested $ 299.00 
— 16K Dynamic RAM Internal Memory Expansion Kit 
$ 69.00 
— Deluxe Business Software package includes: 
C BASIC 
WORD PROCESSING SOFTWARE 
INTERACTIVE “Big 4”: 
General Ledger, Accts. Payable, Accts. Rec. 
and Payroll % 695.00 
— 10 MBY Removeable Hard Disk — Call for Details 


ANOTHER Fine Product brought to you exclusively by the folks at: 


Іп California: 415-321-5601 
Outside Cal: 800-227-8266 


EHectrolabs 


Worldwide: 
TLX: 345567 Electrolabs PLA 


РОВ 6/21, Stanford, Ca. 943O5 


Circle 207 on inquiry card. 
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What's New? 


Scotchflex Brand 
Breadboard System from 
3M 


3M has developed a breadboard 
system that eliminates stripping, solder- 
ing and crimping of wires. Connections 
are made with continuous, 30 AWG 


Microcomputer Users 
Provided Access to 
Commodity Futures Data 
Base 


A commodity futures data base, used 
by professionals in the field, is being 
made available to personal computer 
owners. The MJK data base provides 
daily information on 38 major com- 
modities including interest rate futures 
and foreign currencies, as well as 
agricultural commodities with cash and 
price information on many. Тһе data 
becomes available at 2:15 PM (PST) 
each trading day. In addition to pro- 
viding daily price, volume and open in- 


Talking Language 
Translator Is Introduced 
by Texas Instruments 


А talking Language Translator, utiliz- 
ing speech synthesis and offering solid 
state electronic modules for English, 
French, German and Spanish, has been 
introduced by Texas Instruments Inc, 
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solid insulated wire which is easily 
inserted into the "U"-contact with a 
hand-tool supplied by 3M, saving time 
and labor. Multiple bussing is simplified 
by putting 2 wires into each contact 
which provides 4 connections. The con- 
tacts are only about one-third the height 
of wrap posts so prototype circuit 
boards can be mounted in the same 
space occupied by production boards. 
Wires can be removed without unwrap- 
ping or cutting, and dual sockets and 
plug strips can be removed with an inex- 
pensive hand-tool, simplifying reuse of 
the board and components. 

Kits with 8 contact solder strips, plug 
strips, 16 position dual sockets and 
Scotchflex "U"-contacts cost $97.50. 
Separate components are also available. 
Contact 3M Co, POB 33600, St Paul 
MN 55133, Dept EP9-9. 

Circle 638 on inquiry card. 


terest data, MJK makes available a series 
of programs for calculating moving 
averages, spread charts, bar graphs, etc. 
POISE is a special program for testing 
trading systems in the history of the 
data base. 

А minimum of $25 per month is 
charged after a subscriber set-up fee of 
$25. Additional charges for the service 
are $16 per hour for connect time and 
14« a second for processor usage. In- 
cluded is the cost of TYMNET, pro- 
viding telephone connection at local 
message-unit rates from most US 
population centers. For further informa- 
tion, contact Krause and Co, Central 
Tower Building, San Francisco CA 
94103. Circle 639 on inquiry card. 


POB 53, Lubbock TX 79408. Designed 
for world travelers as an aid in com- 
municating in a foreign country and for 
language students in learning to pro- 
nounce a foreign language, the hand- 
held device is programmed with a 
vocabulary of words and phrases 
selected for everyday use, and can be 
used as a basic vocabulary for learning a 
language. 

The Language Translator has the abili- 
ty to form thousands of spoken phrases 
by linking together its spoken 
vocabulary words. Each module con- 
tains about 1000 words of which half 
will be spoken and displayed, while half 
will be displayed only. Components in- 
clude a speech synthesizer integrated cir- 
cuit, a controller, and four read-only 
memories. Án earplug is provided for 
quiet use. 

There are five basic functions for 
users: 


€ Common phrases - allows user to key- 


Heathkit H8 E» cender 
Board Kit 


The H8 Extender Board allows 
Heathkit owners to troubleshoot their 
machine easily because each board is up 
above the computer for access to all cir- 
cuits and components. Jumper links in 
power lines make power measurement 
simple. The links can be replaced with 
fine copper wire, which protects the 
traces or the motherboard from damage 
due to excessive current during testing. 

The kit features a double-sided printed 
circuit board, with plated through holes, 
and a Molex, 25-pin edge connector, 
with formed leads. 

The kit is available from Mullen Com- 
puter Products inc, POB 6214, Hayward 
CA 94545, for $39. 

Circle 640 on inquiry card. 


in a numerical code to access one of 25 
preprogrammed phrases. 

€ Partial phrases - users may form 
thousands of their own phrases by 
linking preprogrammed partial 
phrases with words from the word 
memory. 

€ Translate mode - translates 1000 
words from input language to output 
language. 

€ Memory learn mode - drills user on 
pronunciation and translation of user- 
selected words. 

€ Inthe learn mode - a programmed drill 
assists the user to learn. 


The Language Translator is priced at 
approximately $250. 

English, Spanish, French and German 
modules are available. Japanese and 
Chinese will be ready in the first quarte: 
of 1980. The approximate price of each 
is $50. 


Circle 641 on inquiry card. 


SAVE THE WHALE 


The Fin Whale is the world’s greatest long-distance communicator. 


Scientists believe that loud, deep-tone, low-frequency opp dm EE ne. Drawing by 
sounds made by Fin Whales (frequencies around 20 NET LL Аы жылым рыла E prm 
hertz, or cycles per second) actually travel AP жі. eru, А 
underwater for distances of at least 500 Р, yy 2 7, 


miles, and under optimum conditions + E^; 

1 M SH “.. 47 
might carry for a radius of over 7 уже 
4,000 miles, potentially reach- if” i T VA 
ing an area greater than the Я 5; 

j y 
13 


„Ж p 
entire Atlantic Ocean. P rd 
ду M o 


zai 


; 


L Fin Whales, the second largest 
creatures ever to have lived on planet 
earth, grow up to 24 meters in length (ex- 
ceeded only by the 30-meter Blue Whale}, and 
inhabit all the oceans of the world. Tens of thousands of 
Fin Whales have been “harvested” in recent years, by agreement 
of the International Whaling Commission, for the sale of products 
for which substitutes are readily available. 


The CONNECTICUT CETACEAN SOCIETY is a smail, totally volunteer, non-profit edu- 
cation and conservation organization dedicated to seeking the abolition of all whale killing. Any 
concerned citizen can help our efforts by sending name and address and a $15 or more contribution 
to: CCS, Р. О. Box 145, Wethersfield СТ 06109. 


MN UP TO 25% ОРЕ Sne 
о 
YOUR OWN TRS-80 SYSTEM АТ TREMENDOUS SAVINGS 
@TRS-80 Complete System DISK DRIVES IN STOCK! 
Includes: CPU/Keyboard, Power Supply, REG. oun § MINI DISK DRIVES NOW $385 
Video Monitor, Cassette Recorder, Manual, vem PRICE PRICE Over $100 less than Radio Shack 's! 
and Game Cassette. Level 11—4К $619.00 $575.70 
H 4 Level І--16К $849.00 $789.60 E C 
See Abe Expansion Interface $299.00 $278.10 
Ө Mini Disk System Mini Disk Drive $ 49500 $ 38500 
CV C-10 Cassettes Centronics 730 Printer $ 995.00 5 850.00 
» ° Centrom 01Р г 
@ Verbatim Diskettes pecial ӘЛЕ Gre Sd. 586500 
Memory К {16 К) race нола, АОБ $ 14900 $ 9800 
Verbatim Diskettes ea $ 595 $ 495 
3 6 1788 $ 1200 ә 
10 6 5900 $ 2700 
С-10 Cassettes 5 $ 495 $ 450 1 
25 $ 2475 $ 1875 
Paper (9: x 11 fantoid. 
3500 sheets) $ 3500 5 2995 Th d | А 4 
еге are new developments every day— 
SALE — — — $ write or call for the latest information. 
Centronics 779 $995.00 
Same as Line Printer І (Tractor) com а 
777 Henderson Boulevard №6 с 
TRS—80 MODEL II $3626.00 м кечын т ын 
e 64K RAM EZ 
ADDITIONAL DISK DRIVE (1ST) $1069.50 TOLL FREE 


ADDITIONAL DISK DRIVE (2ND + ЗАО) $ 55800 В 1-(800) 345-8102 “Orders only! 
FOREIGN and DOMESTIC DISTRIBUTORSHIPS AVAILABLE . . . 
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10МВу 


DRIVE 
FLOPPY, SY STEMS 43390 
< ye В" Siemens FDD120-8D 
АП Si ti In- 
НЕ In mi rive " S- 100 
may be configured hard DMA 
or saft and single or CONTROL 
double density, We find 
this to ba ап $430.00 
reliable drive, 
Fully Shugart RON. i © ХО мы 
5%” BASF Magical Miniature Mini SUPERDOS | (2.80) D 
2/ i f oth m .00 
тое snd bd an ашк Single User, UNIX - Like SUPER 1223.0 


gaining In popularity with our 
customers, Single or dual density 
fast access times $259.00 


Tarbell Controller may be ге 
configured to contro] БУ” drives 
and Includes short cable for one 


File System, AND Totally 
Upward Compatable From "XX/X" 
(What did you say, Digital Research??) 


PS: SUPERDOS -I runs on the TRS-80, 
and can transform it from a toy computer 


For the first time in something like 10 years, 
a new STANDARD іп removable media has 
evolved, Selected by Datapoint, and others 
who have not yet announced, this drive is 
beautifully simpte and easy, if not trivial to 


drive, KIT 5179.00, ASM $265, 
but only$219 with purch. of 2 drives, 


Cable Kits For 8" Drives with 
10 5D cond, cable and conn 

е ectors Also power cable and 
connectors, Flat cable assem 
Н you wish, For one drive 


27.50, two 33.95, three 38.95 


Cabla Kits for БАЖА" Drives as above, but 34 
cond. For ona driva 24.95, two 29.95. 


oo "Power One" Model CP206 
7^, Power Supply adequate for 
at lasst two drives 2,BA/24 V 
2,5 A/5V, 0.5 А/-5 У beautiful 

quality, $99,00 


i CABINETS for FDD120 and 
801R drives, or СР206 supply. 
© Matte finish in mar resistant 

black epoxy paint and stack- 
ing design 29.9 


DISKETTES 

(3M, MRX, BASF, 
Georgia Magnetics, 
& Victor Borge} 
8" $39,95/10 
514" $29: 95/10 


32K - 100.0: 00 16K - $290.00 


МЕМ ~ CHRISLIN 64K Oynamic RAM $750.00 
(Showing Amazing Similarity to Tarbell’s unit) 
{16K Shown in photo) 


à me de esto vs " ғ: ee uae. М 


32K 


- $549.00 16K - 


“BACK TO SCHOOL” 
KEYBOARD SPECIAL 


$349.00 


CHERRY “PRO” Keyboard $119.00 
Streamlined Custom Enclosure 534,95 
BOTH ONLY $124,95 In 
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to a real business machine !!! 


Electrolabs 


POB 6721, Stanford, CA 94305 

415-321-5601 800-227-8266 
Telex: 345567 (Electrolab Pla) 
Visa МС Ап, Exp. 


BI-LINGUAL 80x24 

COMMUNICATING 

TERMINAL 
Scrolling, full cursor, bell, 
8x8 matrix, 110 - 18, 200 
baud, Duai Font Appli- 
cations. Arabic & Hebrew, 
Multilingual Data Entry 
Forms Drawing, Music, & 
Switchyards. $349.00 


рит нин Ошка. М 


Қы инн: 


ы | 
t D Age uno Lk 


И та бый Hal Hon recie ча крз», vm ме MARS 1! 
мі тілі мізді імен! тун D P EL sii 
шн. the correct soletis qi vow ка” 


hi Ж Ж, "n a ТЕЛІ m n "id 
омы) д-р ih hy Іле I LJ 


maintain, 920kBy/sec. transfer rate, 3600 RPM 
39 Ibs and only 125 Watts, 


Daisy VVheel Printers 
9 Gume Sprint 3\45 


PRINTER (factory warr.) $1199.00 
POWER SUPPLY (Boschert) $349.00 
(shown mounted on rear of printer) 


COMBINATION SPECIAL $1699.00 


ORS | 


DATA DISPLAY NIC) INET 


Used 12” Sylvania mon- 
itors, Composite Video, 
18 MHz, 120УАС. Re- 
built with NEW P39 
anti-glare tube $119.00 
Ше, A 109,00, used 


"OEM STYLE" as above, 
will fit any case, (Both 
versions serviced by quali- 
fied tech), Identical to 
above but subtract $12.00 


Doppler Motion Sensor 
Intrusion Detector 


Extremely effective microwave 
motion detector for detacting 
unwanted visitors, |gnores mice 
and other nor-larcencus creatures, 
ШИ Operates on 12V DC or from small 
РИЙ transformer supplied, Output is 
relay closure for alarm control 

WI interface, or to switch on lights 


New 


door of closet or thin wali, Best 
appiication seems to be to turn 
5%. on outside lights to help invited 
% guests, and to intimidate un- 
wanted ones, 9.00 


$15 
Water Repellent Cover $24.95 


SOCKET SPECIAL 


4 “Won't Let Go" 
49 
a [4 Е Low Profile 
^7" Solder Тай 
1CENT/Pin!!  (0.75/1000's) 
8 14 16 18 20 22 24 28 40 
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annunciators, ММП operate THROUGH 


CP/M* Source Code - FREE! when you purchase "OS-1" 


Electrolabs’ new operating system for the 2-80 designed to have exactly 
the appearance of UNIX**, including virtual 1/0, “set TTY”, a tree and a 
shell, filters and pipes PLUS total compatability with CP/M software! 


(Because OS-1 is truly a comprehensive 
^ QS", and not merely a file handling 
= “DOS” we have changed the name 
FEATURES from "Superdos" to 09-1") 


VIRTUAL I/O - copy with a single command between floppy and hard 
disk, or from TTY to printer to tape to disk... etc., etc. 

No messy I/O routines to write, & no awkward transfers. 
SECURITY - 9 modes of file protection, user and login protection. 
MULTI-USER - up to 256 passwords. (non-simultaneous users) 
16MBy FILE SIZE - but no limit to no. of directories per device, thus 

allowing EASY implementation of gigantic storage devices. 
"SET TTY" - for printer or crt: tabs, page width, buffer, cursor, UC/LC, 

fonts, formfeed, arbitrary control characters etc., etc. assembly set 
"LOGIN" - automatically executes user selected programs and "set TT Y". — Asynchrous 0-300 Baud 
OCCUPIES 12KBy - only 50% larger than CP/M, but 500% more features. — Switchable originate or answer 


PAPER TIGER 


EN: MP 
+ IDS MODEL 440 
ie | — 8 Software Selectable Character 
! -a -- Sizes 


— Parallel & Serial Interface 

— 98 ASCII Character set, uppar 
& Lower case 

— Forms length control 

— Tractor Feed $995.00 

Graphics option with 2K CRT 
screen buffer add $199.00 


DYNAMIC DEVICES MODEM 


— Acoustically coupled modem 


à modes 
CP/M & CDOS COMPATABLE - your library is guaranteed to run! = Operates fallor half duplex 
“(Матиға у, we аге not giving away the version of CP/M written by mode 
Digital Research, Please pardon our pun, but they might abject — 15 minute assembly $149.95 
What we ARE giving you is а greatiy enhanced version of CP/M 
which resides on OS-1, and allows the user of OS-1 to run any and , TMS271 , 
all of his programs, packages ог system utilities which are already NEW YEAR'S IC SPECTACULAR 2732 А 00 
running оп CP/M, We give you the source code at no charge so (While Supply Lasts) bred A "re o d CPU 
that you may modify any part of the CP/M to suit your own sys- set of 9, 
tern requirements, At no charge, you also receive the enhancement MEMORY & EPROM 69.00 1802CD $19.95 
aliowing 4MBy files instead of 256K.) 2114- $ 3.00 5204 4,95 6502 6,25 
ee 2114-2 6,99 2708 8.95 2-80, ae 
” „ . . Б - 
05-1 (with debugger, linker and screen oriented editor 9199.00 For ul sud 5 o0 A IE ^ 8080A 899 
Update service, per үеаг....................... 29.00 $005 22,00 
Symbolic Пейшдег........................... 150.00 ! 79.00 
MACRO-Assembler (Creates relocatable code)...... 150.00 ELECTROLABS FLOPPY CONTROLLERS 
"C" ботрйег............................... 660,009) РОВ 6721 Stanford, СА 94305 a^ Exe 
FORTRAN ботрйег......................... 100.00] 415-321-5601 — 800-227-8266 Pd372 39.00 
BASIC Compiler (very Іа51).................... 350.00 § Telex: 345567 (Electrolab Pla) MISCELLANEOUS (CALL US!!) 
aa : É e | | | 
say ет Г ар | | ICS Electrolab's System Switcher Model SP04 
aJ. | 
енен meee pees High Resolution 480 x 512 <> 


for B&W and Color Imaging and Graphics 


Light pen, A-D, О-А, TV synchro (needs no time base 
correction or adjustment with anything between ran- 
dom interface & NTSC commercial standard). T. V, 
single frame grabber ("snapshot"), Up to 1 Byte of at- 
tributions per pixel. 


LSI-100 & S-100 applied to: 


Graphic Presentation — such as computer generated animation & other for the 
ғарһіс displays up to 256 colors & up to 256 b&w gray scales, Image А ! ж 
nalysis — using built-in FRAME GRABBER, for medical Image en- FEATURES: LSI-1 1/23 
hancement, contour analysis, & pattern recognition. Commercial TV * | 
Tilting & Advertising — using synchronization capability. Interactive BrowrniDutProof | у fa 
graphics = using light pen accessory. . LIne Frequency indifferent And Hard Disks 


Very Low ЕМІ 
U.L. Approved 
20 KH2 
High Efficiency 
Soft Start 
Extremely Lightweight AC Lioe 
Орап Frame Design ‘a m A 
Short Circuit and gm c y -$ 
Chassit 
ОУ Protection | тас -- 
20,000 Hour MTBF — PR 
(MIL 2178} = = 
aen '*24V8 БА ©- 
Adaptable to Un-Inter- 
ruptable Power ap- 
plications, 
and EM 25) 6704 
Low Costl! (just look at | 
DEC's price) 


BASIC CONFIGURATION — 
151-11 $1995. —5-100 $1265. 
For TRS-80/Exidy Add $595.00 
Includes: Data Board - 32K (480 

x 512% 1 pixel) D-A 16 level video 
generator. Video Synchronization 
Circuitry, Address Control & Tim- 
Ing 8card, 


FEATURES — Hinh speed. ОМА 
or 2K8y window memory mapped interface, 
Full NTSC commercial color capability. Low 
power consumption. Excellent Software 
Options — Accessories — Software 

Options include: light pen, auxilliary outputs, 
text mode, memory and much more, Acces 
sories include: b&w and color cameras and 
monitors, Software: “Plar” 2D or 3D, 
“Tilting”, “Contour”, “Image Enhance- 
mant", “Vector Curve Generation”. 


Call for price and details | 


"ALTITIL x 


Return. ~ 


d^ 
Electroldbs | 
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*СРМ and ** UNIX 
trademarks of Digital Research and Western Electric respectively, 


COMPUCRUISE OPTO-ISOLATED ASCII KEYBOARD RS-232/20mA Der Hl 
Put a computer in PARALLEL INPUT тті & DTL compatible • Full 67 key array INTERFACE 
your сэг, which gives BOARD FOR * Full 128 character ASCII output * Positive Jo рона h 
you the most effec- APPLE II logic with outputs resting low » Data Strobe ін ЖОНГО: NES ENY 


passive, opto-isola- 
ted circuits. One con- 
verts RAS-232 to 
Әйт, the other con- 
verts 20mA to RS- 
232. АН connections 
go to a 10 pin edge 
connector. Requires 
+12 and -12 volts. 
Board only $9.95, 
part no. 7901, with 
arts $14.95 Part 
о. 7901A. 


tive and functional 
Cruise contro! ever 
designed, plus com- 
plete trip computing, 
fuel ғы). pdb sys- 
tems, and a remark- 
able accurate quartz 
crystal time system. 


So simple a child can 
operate, the new 
CompuCruise com- 
bines latest computer 
technology with 
state-of-the-art re- 
liability in a раска 
which will not likely be 
available on new cars 
for years to come “ 
Cruise Control е Time, 
Е.Т.. Lap Timer, Afarm 
s Time, Distance, Fuel 
to Arrival е Time, Dis- 
tance, Fuel to Empty е 
Time, Distance and 
Fuel on Trip е Current 
or Average MPG, 
GPH * Fuel Used, Dis- 
tance since Fillup * 
Current and Aver- 
age-Vehicle Speed e 
inside, Outside ar 
Coolant Temperature 
* Battery Voltage • 
English or Metric 
Display. $169.95 , 
without cruise con- 
trot $129.95. 


* Five user-definable spare keys * Standard 
22 pin dual card edge connector * Requires 
+5VDC, 325 mA. Assembled & Tested. 
Cherry Pra Part No. P70-05AB. $119.95. 


There are В ìn- 
puts that can be dri- 
ven from TTL logic or 
any 5 volt source. The 
circuit board can be 
plugged into any nf 
the 8 sockets of your 
Appie 1, № has a 16 pin 
socket for standard 
dip ribbon cable con- 
nection. 

Bnard only $15.00. 
Part No. 120, with 
parts $69.95. Part 
Ng. 120A. 


REMOVES НЕСОАО- 
INGS IN ONE SEC- 
ОМО! The process 
eliminates static pos- 
itive / negative ions 
and maintains original 
tone quality with min- 
imal tape hiss « To im- 
prove tone quality * To 
reduce hissing * For 
quick and easy to 
erase » No battery ar 
liquid required ғ Pow- 
erful and effective ac- 
tion * Unconditional 2 
al guarantee. 
RASER-B $19.95. 


ASCII KEYBOARD 


53 Kaya popular ASA-33 format * Rugged 
G-10 РС. Board * Tri-mode MOS encoding 
* Two-Key Rollover e MOS/DTL/TTL Compat- 
ible * Upper Case lockout. * Data and Strobe 
inversion option * Three User Definable 
Keys *Low contact bounce • Selectable Par- 
ity е Custom Keycaps * George Risk Model 
753. Requires +5, -12 volts. $59.95 Kit. 


COMPUCOLOR II 


| Model З, 8K $13 95, 
Model 4, 15K $15 95, 
Model 5, 32K $15 95. 
Prices include color 
monitor, computer, 
and one disk drive. 


16K RAMS 


For the Apple, 
TRS-BO or Pet $8 
each Part No. 411Б/ 
2117. 


ASCII TO CORRESPONDENCE 
CODE CONVERTER 


This bidirectional board is a direct геріасе- 
ment for the board inside the Trendata 1000 
terminal. The on board cannector provides 
AS-232 serial іп and out. Sold only as an 
assembled and tested unit for $229.95. 
Part No. TA 1000C 


e Tape Interface Direct 
Memory Access e Re- 
cord and play programs 
without bootstrap load- 
ec (no prom) has FSK 
encoder /decoder for 
direct connections to 
low cost recorder at 
1900 baud rate, and 


APPLE 11 HOBBY! 
PROTOTYPING 
CARD 


$14.95 Part Ма. 
7907 


direct connections for DISK JACKET" VIDEO TERMINAL 

d dtd races Made from heavy duty | 16 lines. 64 columns • PET COMPUTER | T.V. INTERFACE 
any baud rate e 5-100 | -0095 matte plestic | Upper and lower case И With 32K & monitor - 

bus compatible e Board | With reinforced } ° 5x7 dot matrix • Se- $1195. Dual Disk | € Converts video to 


rial RS-232 іп and out 
with TTL parallel 
keyboard input » On 
board baud rate 
generator 75. 110, 
150. 300, 800, & 
1200 jumper select- 
able « Memory 1024 
characters ( 7-21L02) 


grommets. The mini- 
diskette version halds 
two 5-1/4 inch disk- 
ettes and will fit any 
standard three ring 
binder. The pockets to 
the left of the disk- 
ette can be used for 
listing the contents of 


AM modulated RF, 
Channels 2 or 3 

powerful almost no 
tuning $ required. Оп. 
board regulated power 
supply makes this ex- 
tremely stable. Rated 
very highly in Doctor 
Dobbs’ Journal. Recom- § 


only $35.00 Part No. 
112, with parts $110 
Part No. 112A 


Drive - $1195. 


FLOPPY DISK 
STORAGE BINDER 


This black vinyl 
three-ring binder 
cames with ten 
transparent plastic 


SYSTEM 


sleeves which ac- the disk. Please order [| * Video processor chip mended by Apple Ө 
tommnodate either MONITOR only in multitudes of B 5FF96354 by Necu- Power required is 12 
twenty, five-inch or ten. $9.95/10 Pack. lonic • Control char- 


volts AC СТ. or +5 
volts DC ® Board onl 
$7.60 part No. 107, 
with parts $13.50 Part. 
No. 107A 


or 


APPLE И PLUS 


16K - $995, 32K - 
$1059, 48K - $1123. 
Disk & cont. $589 


8080. 8085. ог 2-80 
System monitor for use 
with the TIDMA board. 
There is no need for the 
front panel. Complete 
with documentation 
$12.95 


18K EPROM 


Uses 2708 EPROMS, 
memory speed selec- 
tion provided, ad- 
dressable anywhere in 
65K of memory, can 
be shadowed іп АК іп- 
crements. Board only 
$24.95 part по. 
7902, with parts less 
EPROMs $49,985 part 
no. 7902А, 


acters (CR, LF, ~, «~, 
"1. non destructive 
cursor, CS. home, CL 
* White characters on 
black background or 
vice-versa » With the 
addition of a key- 
board. videa monitor 
or TV set with TV 
interface (part no. 
107A) and power 
supply this is 8 com- 
plete stand alone 
terminal * also 5-100 
compatible » requires 
+16, & -16 VDC at 
100mA, and ВУОС at 
1A. Part No. 1000A 
$199.95 kit. 


азақ ыма вед 


Ege oom 


ВЕЕ a: 


ten, eight-inch floppy 
disks. The plastic 
sleeves may be ar- 
dered separately and f 
added as needed. A 
contents file is in- 
cluded with each 
sleeve for easy iden- 
tification and organiz- 
ing. Binder & 10 hol- 
ders $14.85 Part No. 
B800; Extra holders 
95* each. Part No. 
800 


ATARI 800 


Computer with 8K 
$995.00, disk drive 
$549.00. printer 
$599.99 


|=] PARALLEL TRIAC 
ы OUTPUT BOARD 
FOR APPLE Н 


This board has B triacs capable of 
switching 110 volt 6 amp loads (660 watts 
per channel) ога total of 5280 watts. Board 
only $15.00 Part Мо 210, with parts 
$119.95 Part No. 210A. 


жағалата 


---—- ==. i 
: В ek oa 
М. ақа a = 


~_ 


— » 


To Order » Mention part no. description, and price. In USA shipping paid by us for orders accompanied by check or money order. 
* We accept C.0.D. orders in the U.S. only, or a VISA or Master Charge no., expiration date, signature, phone no., 

— em shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and han- 
қадам dling. Payment must be іп О, S. dollars. Dealer inquiries invited. 24 hour order line (408) 448-0800 


Send for FREE Catalog . . . a big self-addressed envelope with 41% postage gets it fastest! 


ELECTRONIC SYSTEMS ms. P.o. 8021638, San Jose, CA USA 95151 
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TRS-BO m REELE ді) TVBEWRITER Аы 
SERIAL ТАО | • Type 103 ө Full ог | SERIAL 1/0 INTERFACE 
ө Can input into basic ds 300 pe ый e Or Up ® Stand alone ТУТ 
e Can use LLIST and № 9 8u "9" 8 INTERFACE @ 32 char/hne, 16 | ePlayandrecord Kan- 


nate or Answer € No 
coils, only low cost 
components e TTL in- 
put and output-serial 
€ Connect B N speak- 
er and crystal mic. 
directly to board 6e 
Uses XR FSK demod- 
ulator € Requires +5 
volts @ Board only 
87.60 Part No. 108, 
with parts $27.50 Part 
No. 108A 


lines, modifications for 
B4 char/line included 
€ Parallel ASCII (TTL) 
input @ Video output 
® 1K on board memory 
€ Output for computer 
controlled curser @ 
Auto scroll Ө Non- 
destructive curser @ 
Curser inputs: up, down, 
left, right. home, EOL, 
EOS € Scroll up, down 
€ Requires +5 volts 
at 1.5 amps, and -12 
volts at ЗО mA Ө А! 
7400, TTL chips e 
Char. gen. 2513 e 
Upper case only Ф 
Board only $39.00 
Part No. 108, with 
parts $145.00 Part 
No. 106A 


sas Гігу Standard tapes 
e Converts a low cast 
tape recorder to a 
digital recorder e Works 
up ta 1200 baud e Dig- 
| ital іп and out are TTL- 
serial e Output of 
board connects to mic. 
in of recorder e Еаг- 
phone of recorder con- 
nects toinput on board 
e No coils e Requires 
*5 volts, low power 
drain e Board only 
$7.60 Part No. 111, 
with parts $27.50 Part 
No. 111A 


LPRINT ta output, ог 
output continuously e 
RS-232 compatible e 
Can be used with or 
without the expansion 
bus e On board switch 
selectable baud rates 
of 110,150. 300, 600, 
1200, 2400, рагу ог 
no parity odd or even, 
5 to B data bits, and 1 
or 2 stop bits. D.T.R. 
line e Requires +5, 
-12 VDC e Board only 
$19.95 Part No. 8010, 
with parts $59.95 Part 
No. В01 ОА, assembled 
$73.95 Part No. 8010 
C. Mo connectors pro- 
vided, see below. 


Baud rate is continuously adjustable from O 
са 30,000 e Plugs into any peripheral 
connector e Low current drain. RS-232 input 
and output е On board switch selectable 5 to 
B data bits, 1 or 2 stop bits, and parity or no 
parity either odd or even e Jumper selectable 
address e SOFTWARE e Input and Output 
routine from monitor or BASIC to teletype or 
other serial printer e Program for using an 
Appie Il for a video or an intelligent terminal. 
Also can output in correspondence code to 
interface with soma selectrics. e Also 
watches DTH e Board anly $15.00 Part No. 
2, with parts $42.00 Part No. 2A, assembled 
$62.00 Part Мо. РС 


ВК EPROM ьсесм 


Saves programs on PROM permanently {until 
erased via UV light) up to ВК bytes. Pragrams 
may be directly run from the program saver 
such as fixed routines or assemblers. e S- 
100 bus compatible e Floom for 8K bytes of 
EPROM non-volatile memory (2708's), e On- 
board PROM programming e Address 
relocation of each 4K of memory to any 4K 
boundary within БАК е Power on jump and 


DISKETTES 


Ё!А/Й5-232 соп 

тарын Part Ма Verbatim reset jump option for “turnkey” systems and UART & HEX ENCODED 

ЖЕЗ Е computers without s front рала! ө Program f BAUD RATE KEYBOARD 
ble 51095 Part = д 3 saver software available e Solder mask bath 

һо сөге s Box of 10, 5" $23.95, | cides e Full silkscreen for easy assembly. GENERATOR |... HEX WA en 


B" $39.95 
Plastic Бах, holds 10 
diskettes, 5" - $4.50, 
В" - $6.50. 


d noon сае 

with attached con. 

ractoes га к TAS- 

p 60 апп our saral 
=== hoped 519 95 Part 
No 304845 


Program saver software in 12708 EPROM 
$25. Bare board $35 including custom coil, 
board with parts but na EPROMS $1 39, with 
4 EPROMS $179, with В EPROMS $219. 


B | 4 е > -~ 
“e ko IN LAE n ELT: 
г | E eh LE. Inn 
алы hd 1 E mii 
= 


has 19 keys, 16 encod- 
ed with 3 user defin- 
able. The encoded TTL 
Outputs, В-4-2-1 and 
STROBE are debounced 
and available in true 


€ Converts serial to 
parallel and parallel to 
serial @ Low cost on 
board baud rate gener- 
ator Ф Baud rates: 


RS-232/ TTL RS-232/TTY os вва вва ы 150, PI 80D. | and complement form. 
T INTERFACE TR *- 3 à; 00. and 2400 € | Four onboard LEDs 
INTERFACE тш» Балы А ti түш: tet ac nth тіз ng о E indicate the HEX code 
is board has two м | volts and -12 volts 

ооа ТТІ. ans: active circuits, опе COMICI oM И required Ө ТТІ com- i EI Ci 
S converts RS-232 to трае arai SD Wa А patible ® All characters @ board requires a single 
ap gies "E De: 20mA, and the other Wi eles Zi MI, d contain a start bit, 5 # +5 voir supply. Board 
arate circuits а He- f converts ООтА to E рт» ігі ИТТІ тете, аа to В data bits, 1 or 2 only 815.00 Part No. 


gures -12 and +12 
valts e All connections 
ga to a 10 pin goid 
plated edge connector, 
kit $ 9.95 Part Мо. 
2324 10 Pin edge 
connector $3.00 Part 
Ма. 1ОР, 


HS-e3e. Requires 
+12 and -12 volts. 
$9.95 Part No. БОСА 
Kit. 


stop bits, and either 
odd or even parity. @ Ail 
connections go toa 44 
pin gold plated edge 
cannector € Board only 
$12.00 Part No. 101, 
with parts $35.00 Part 
No. 101A, 44 ріп edge 
connector $4.00 Part 
No. 44P 


HEX-3, with parts 
$49.95 Part No. HEX- 
3A. 44 pin edge con- 
nector $4.00 Part No. 
44P. 


WAMECO PRODUCTS 
WITH 
ELECTRONIC SYSTEMS PARTS 
FDC-1 FLOPPY CONTROLLER BOARD will 


И +» eov Rot à ow Pr 


ч 
“ 
ч 
ыыы ты «КИЕ ИК eee Ng 200 0 — OREO Ee ee tee ә, 
ж 


ok ME UM $24.95, $158 Kit 
ОМВ-1 2 MOTHER BOARD, 13 slot, termi- 
nated, 5-100 board only ....... $34.95 
$99.95 Kit 
CPU-1 ВОВОА Processor board 5-100 with 
8 level vector interrupt PCBD .. $25.95 
$83.95 Kit 

RTC-1 Realtime clock board. Two independ- 


PART WO 602 


ent interrupts. Software programmable. 
5-100 BUS „ОВО ар есь рр 95. 69098 « | DC POWER SUPPLY 
ACTIVE TERMINATOR сага PCB e Board supplies a regulated +5 


volts at 3 amps.. +12, -12, and -5 
Board only $14.95 Part No. 900, with parts CBD „........... : volts at 1 amp. e Power required is 
$24.95 Part No. 900А g 8 volts AC at 3 amps., and 24 volts 
- AC C.T. at 1.5 amps. è Board only 
| $12.50 Part No. 6085, with parts 


excluding transformers $42.50 ава 


Part №. 085A re 


ЕЕ 57.9 
ds МЕМ-2 16KxB Fully Buffered 2114 Board 
ІШІ i ШІ PCBD «кезе» retry $25.95, $069. 


10 Order » Mention part no. description, and price. In USA shipping paid by us for orders accompanied by check or money order. 
* We accept C.O.D. orders in the U.S. only, or a VISA or Master Charge no., expiration date, signature, phone no., 

= shipping charges will be added. СА residents add 6.5% for tax. Outside USA add 10% for air mail postage and han- 
на! . dling. Payment must be іп О. S. dollars. Dealer inquiries invited. 24 hour arder line (408) 448-0800 


Send for FREE Catalog... a big self-addressed envelope with 41% postage gets it/fastest! 


ELECTRONIC SYSTEMS ›:: в >. 0. 80x 21638, San Jose, CA USA 95151 


Circle 208 on inquiry card. BYTE January 1980 249 


“Б. у. wu в D p > Computer Products 


\ 
MEMORY PRICES REDUCED !!! 


S D SYSTEMS 


EXPANDORAM 


EXPANDABLE TO ad USING 4116 RAMS 


ч ашса | 


Interfaces with most popular S-100 veda 

Bank selectable; PHANTOM provision 

Oraws отму 5 waits fully populated 

Designed to work with 2-80, 8080.and 8085 systems 
Mo wait states required 

16K boundaries & protect via dip switches 

Kits come with sockets for full 64K 

Invisible refresh 

MEM-16130K (16K KIT) ....... ЧАРТЕР $199.00 
MEM-16130A (16К A&T) ........ 

MEM-32131K (32K KIT) 

MEM-32131A (32K A&T) ......... MGR ras 
MEM-48132K (48K KIT) 

MEM-48132A (48K A&T) ........... T 
MEM-64133K (64K КІТ)................. 
MEM-64133A (64K A&T) ., 


S D SYSTEMS 


PROM-100 


VERSA TILE EPR OM E FEN 


5-100 bus compatible (note: board height 7") 

Dip switch selects 2708, 2716, 2732, 2758, ог 2516's 
25 VDC programming pulse generated on board 
Programming time only 100 seconds for 16K bits 
Support-software listing provided in manual 
Program and erasure verification 

Soltware provides for reading of object file (rom 
CP/M and programming into EPROM 
MEM-99520K (KIT) 

МЕМ-99520А (Агт). 


S D SYSTEMS 


EXPANDOPROM 


EXPANDABLE FO 32K UIN 2716 Еном 


$145.00 


С С. nuns ome 


| ЕС ^ DU m „э 
ттт ишин 

58-100 bus compatible, uses 2708 or 2716 EPROMs 
Dip switches allow selection of : each EPROM, 16K 
or 32K boundary, wait states 
MEM-32220K (KIT) ......... 


MEM-32220A (A&T) 


$135.00 
$199.00 


тзт eer 


GET THE INSIDE TRACK 


JADE DOUBLE-D 


DOUBLE DENSITY DISK CONTROLLER 


Read/write singte or double density, 8“ or 57, 
On board 2-80 insures reliable operation 
CP/M compatibile in eliher single or double density 
Density is software selectable 

Up to 4 single or double sided, single or double 
density drives may be mixed on the same system 
EIA level serial printer interface on board-up to 9600 
baud (perfect for despooling operations) 

All the hard work of cisk access is done by the on 
board 2-80А and 2K memory, leaving your host 
CPU free for its normal duties 

Uses IBM standard formats for proven reliability 
THIS BOARD REALLY WORKS ИШ 

IOD-1200K (DOUBLE-D KIT) 

IOD-1200A (DOUBLE-D A&T) 

IOD-1200D (MANUAL ONLY) . 


S D SYSTEMS 


VERSAFLOPPY Il 


DOUBLE DENSITY DISK CONTROLLER 


Single or double Vane) qmm disk contraller 
985600 bytes on 8" double sided diskettes 

259840 bytes on double sided 51," diskettes 
S-100 bus (IEEE) standard compatible 

IBM 3740 format in зто density 

B" and 5'4" drives controlled simultaneously 
Operates with 2-80, 8080, and 8085 CPU's 
Controls up to 4 drives 

Vectored interrupt operation optional 

IOD-1160K (KIT) ............ ivi er acd $305.00 
IOD-1169A (A&Tj PITE $399.00 


SD SYSTEMS 


VERSAFLOPPY 


VERSATILE FLOPPY DISK CONTROLLER 


RUE ШШ 
т: gu DI Ш ш | 


IBM 3740 soft sectored format 

5-100 2-80 or 8080 compatible 

Controls up to 4 single or double sided drives 
Compatible with all popular disk drives 

CP/M compatible 

Listings for control software included 

IOD-1150K (KIT) ....,.................. 5139.00 
100-1150А (А8Т),...................... $229.00 


NEW 2 ОН 4 MHz REV. С BOARD 


THE JADE BIG 2 


2-80 CPU BOARD WITH SERIAL ГО PORT 
2 or 4 MHz switchable, on-board 2708, 2716, or 2732 
EPROM useabte in SHADOW mode (full 64K RAM) 
Automatic MWRITE generation if no front panel 
On-board USART for sync or async RS232 
CPU-30201K ІКІТ)......... WA wife a ade $159.00 
CPU-30201A (А & Т),.............. XE 


“drives 


SD 


S D SYSTEMS 


EXPANDORAM Il 


4 MHz RAM BOARD EXPANDABLE TO 256K 


S-100 bus compatible, up to 4 MHz operation 
Expandabie memory from 16K to 256K 

Dip switch selectable boundaries 

Page-mode allows up to 8 boards on the same bus 
Invisible refresh; PHANTOM output disable 
Designed to operate іп 2-80 based systems 
MEM-16631K (16K КІТ)........... rds $275.00 
MEM-16631A (16K A&T) ....... iud AA 
MEM-32632K (32K KIT) 

MEM-32632A (32K A&T) 

MEM-48632K (48K KIT) 

МЕМ-48632А (48K A&T) .......... TNR 
MEM-64632K (64K KIT) ..... 
MEM-64632A (64K ААТ) 


S D SYSTEMS 


VDB-8024 


_80 X 24 170 — о. «ас 


& RM 8o + Фф n 


80 character by 24 line dinis 7X 10 dot matrix 
Composite or seperate TTL video outputs 
On-board keyboard interface with power 
On-board Z-80 and 2K RAM 

Blink, underline, reverse, protect, up/down scroll! 
Upper/lower case characters, 32 special characters 
Optional 128 user-programmable characters 
IOV-1020K (КІТ).......... ETIAM сық елік 5295.00 
1ОУ-1020А (A&T) ................. T TI 


S D SYSTEMS 


SBC-100/200 


2 OR 4 мих uc SVAR COMPUTER 
ШЇ | 


Т: TN 
S-100 bus compatible 2- 80 CPU 

1K of on-board RAM 

4 EPROM sockets accomodates 2708, 2716, or 2732 
One parallel and one serial I/O port 

4-channel counter timer chip (Z-80 CTC} 
Software programmable serial baud rates 
CPC-30100K (2 МН? KIT) 

CPC-30100A (2 MHz A&T)........ peed 
CPC-30200K (4 MHz KIT) 

СРС-30200А (4 MHz A&T) , 


PRICES SLASHED FOR JANUARY !!!! 
CALL TOLL-FREE AND SAVE 


800-421-5809 CONTINENTAL U.S. 


$ D SYSTEMS 


2-80 STARTER KIT 


COMPLETE Z-80 TEMESA 


On-board keyboard, display, EPROM programmer, 
and cassette interface 

On-board $-100 interface 

Wire-wrap area and room for 2 S-100 connectors 
Two B-bi рага!е! I/O ports, 4-channel СТС. 5 
programmable breakpoints 

Examine and change memory, МО ports, or register 
CPS-30010K (KIT) ..... РТ ТТУРРИРРРЕТ 5219.00 
CPS-30010A {AST} ............. ........ $365.00 


CP/M 2.0 

Digital Research has done it again! This new release of their 
industry standard disk operating system is bound to be an 
even bigger hil than the origina! version. АН af the 
lundamenta! file-size restrictions of release 1 have been 
eliminated, while maintaining Tull compatibility with the 
earlier versions, This new release can be field-configured by 
Ihe user for a single mini-disk up through а multiple drive 
hard-disk system with 128 megabyte capacity. Field 
configuration can be accomplished easily through use of the 
Macro Library iDBISKDEF) provided with CP/M 2.0. 


A powerful operating system for only ... $150.00 


JADE'S NEW MOTHERBOARDS 


THE ISO-BUS 


WE'RE PROUD OF OUR MOTHER ! 


ASSEMBLED & TESTED .......... 


m SLOT 
BARE BOARD , 
CL MS ТҮПТЕ CT ТРТУ 
ASSEMBLED & TESTED 


BARE BOARD 
KIT ею яя» 
ASSEMBLED 8 TESTED 


SPECIAL PACKAGE PRICE 


ROCKWELL AIM-65 


THE HEAD-START IN MICROCOMPUTERS 
KIM-1 compatible 

On-board printer 

Full ACSII keyboard 


. $129.95 


CASE for AIM-65..$49.95 


4K Assembler/Editor,.$80.00 — 
Special Package Price $599.00 
АК AIM-65. BK BASIC ROM. Power Supply, and Case. 


Circle 209 on inquiry card. 


JADE 


MEMORY EXPANSION KITS 
FOR 


TRS-80 APPLE EXIDY 


Everything you need to add 16K of memory to your 
computer. Your kit comes neatly packaged with 
easy to follow instructions. In just minutes your 
computer is ready to tackle more advanced 


"= $75.00 


AVAILABLE IN FEBRUARY 


NEW JADE P/S I/O 


PARALLEL/SERIAL/INTERRUPT BOARD 


Z-80 SIO/PIO, 2 CTOs, expands to 2 SIOs, 4 CTCs 
4 serial ports (async, sync, bisync, SDLC/HDLC) 
2 parallel ports with full handshake 

Software baud rate generators, interval timers, 
counters, and generates 32 vectored interrupts 
Designed especially for MP/M multi-user multi- 
tasking operating systems. For use with 2-80 only 
101-1045В (BARE BOARD) 

101-1045К (KIT) 

101-1045А (А & Т)...................... $224.95 


MICROPROCESSORS 6800 PRODUCT 
{ ) 

280А (4МН2) . 

CDP1802CD ........ $24.95 


BOP ‚ $2. 
CHARACTER GENERATORS 
2513 Upper $7.95 
2513 Lower .... ... 

2513 Upper (5 volt) ... 
2513 Lower (5 volt) .. $13.00 
МСМБ5571 up scan .. 513.00 
MCM6571A down scan$10.95 


. 9.75 


8080A SUPPORT DEVICES 
1--.., $5.00 

--.., 84.65 

.. $2.95 

«x $4.90 


4116/4160 

2104/4096 

2107B-4 

7М54027/4096 . 
STATIC RAMS 

211.02 (450ns) 

211.02 (250ns) .. 

2101-1 ....... 

2111-3 .............. 

2112-1 ,........... te 

21141. (450ns) ... 

2114. (300ns) ..өші3 

7М854044 (450ns) ... . 

тм54044 (300ns) . . 

4100 (200ns) . . 

4200A (200ns) ..... 


АҰ5-1013А . 

AYS-1014A ... 

TR16028 

TMS6011 . 

1М6403 59.00 
BAUD RATE GENERATORS 
MC14411 .. . $10. 


Computer Products 


4901 W ROSECRANS, HAWTHORNE, CA 90250 
213-679-3313 


PLACE ORDERS TOLL FREE 
800-262-1710 800-421-5809 
INSIDE CALIFORNIA CONTINENTAL U.S. 
WRITE FOR OUR FREE 1979 CATALOG 
FOR CUSTOMER SERVICE OR TECHNICAL INQUIRIES 
CALL 213-679-3317 
TERMS OF SALE: Cash, checks, money orders, and credit 
cards accepted. Minimum order $10.00. Calitornia residents 
add 6% sales tax. Minimum shipping and handling charge 
$2.50. Prices are for U.S. and Canadian delivery only and are 
subject to change without notice. For export prices and 


information send tor a JADE INTERNATIONAL CATALOG. 


pw | 
1 амы а 
кх. %*, 


800-262-1710 INSIDE CALIFORNIA 


INTEGRAL DATA SYSTEMS 


THE PAPER TIGER 


132 COLUMN DOT MATRIX PRINTER 


Up to 198 CPS 

1.75 to 9.5 inch adjustable Я 
tractor and friction feed. 
Parallel and serial 

interface. 

98 character ASCH set. 

80 to 132 columns. 

6 or 8 lines per inch. 

Eight software selectable 
character sizes. 

110, 300, 600, or 1200 baud. 
РАМ-33440, 

PRM-33441(with graphics & 2K buffer)... 


DISKETTE SPECIAL 
5.25" SOFT, 10, OR 16 SECTOR 


10 for $29.95 
8" SOFT SECTOR IBM COMPATIBLE 
10 for $34.95 


S-100 CONNECTOR SALE 
Е = 
100 PIN IMSAI ТУРЕ SOLDER-TAIL CONNECTOR 
6 for $17.50 12 for $30.00 
SPST | ІР SWITCHES 


5995.00 
$1195.00 


PRICE 
$1.18 
$1.20 


NUMBER OF SWITCHES 

$1.00 
$1.05 
$1.10 $1.24 
$1.15 $1.26 
$1.20 $1.30 
$1.25 $1.34 
$1.30 $1.36 
$1.35 $1.38 


РАНТ МИМВЕН 
SWD-103 
SWD-104 
SWD-105 
SWD-106 
SWD-107 
SWD-108 
SWD-109 
SWD-110 


a oP Onan as 


о 


L 


ZIP* DIP li SOCKETS i 


o 


i— 3] 
ITTTI 
16 PIN ZIP* DIP II ............... "m 
24 РІМ ZIP* ПІРІ. 


40 РІМ ZIP* DIP II . 
* ZERO INSERTION PRESSURE 


зу юз $ p X h & OW ти 


SPECIAL HOLIDAY PRICE ! 


NOVATION CAT 


ACOUSTIC COUPLER/MODEM 


Let your computer 

talk to other computers ! 

Вей Systems 103 compatible 
300 baud, answer or orginate 
ІОМ-5200А (SALE PRICED) 


Circle 210 оп inquiry card. 


Em SSE CONTINENTAL SPECIALTIES 
100 MHz 8-Digit Counter $127.50 ШШ. : 


|=: 100 Аң; Rome әр SFO Donia 9 Fully Anhana Нар $15000 


15 MHz Qual Trace 
® Triggers in excess 
of 25 MHz 


HICKOK 3% Digit 
Mini-Multimeter 


ез ЕР-ССОСОҒЗЧЕС 


зр івы цыр 10} НИС (ерігі pe сай manta Мендей 


TV-VIR-MATV 
a $69.50 and Video Analyzer кон avaras Р9500 SOOMHZ Prescaler $59. 95 MAX MID 
; “вен Сһапдег 


Sinclair s s= 262 НАШ Digital |, » - ^ Telephone Accessories 


жа A ыны opem ШЕЕ Capacitance Meter) Жы Answering ACC UM 
we =. eee 7 =. Devices 3 
3%-Digit Weller Controlled Output Tus “ $249.95 m oss R ы ! 


= oldering % Model 1500 Model 1400 5193 95 
ср DMM Saton A 5 —- WAHL ттт CMicroflame 
$4 aprono a 1 agh LEO (О, Beg $1150 She $945. 75 $1095 t1 = Deluxe Gas a 


Ф Амр Lemos Моби 2000 
СОРТА СО АА Мр әт Hug 


fad. өренді og mono ағара ағ fiue 


5 MHz Mint 


tire TORN 


NEW 150-ТІР 
Modei 820 “Quick Charge" 


Logic Monitor e ==] $29.95 


60 А 
LE mone: Моде! 440 
"Ec. Reg. $39.95 


Weller’ Xcelite, 


|o plays Рива. und xD 
Oscilloscope io age eae D мон 1900 Cone $29.95 | 
' Mode! MS 15 ыт, and өзі. ps М: legen wy nn ' 
"T tamen йер! Reg 50445 х. Sot ао Trea 500 in- -Dash 


Cucul Tester 528.95 


ем. 959.95 солын: 
men SUSTEITI X 10 


AM/FM 8 Track. 


K | Stereo 
некое с 


Hey $318 00 


$269.95 Service Master Attache Styl 


Tool Kit Tool Cases 


|o бершсе.» 


T vett vd чото түз төніп S Remote Control for Lights Е nction 
ФР» конвои из ham 1B MM мовы 9854 MODEL TC 10051 ЙЫ u $52.50 
NOW AVAILABLE Model Roll Kit & dc) ang пегаї0ї қ 
o 135MHz Dual Trace - ModelMS 215 $47.50 $279.9 39РЯ бе АМ/ҒМ 


519.95 


Reg 537 95 = 


Rem 559.95 Arg $449.00 


3-Way 


Cassette 
слав Stereo 


Reg. $435.00 .. 
* 30 MHz Оз! Trace - кеін MS 230 


Reg. $558 .. $479.9 


Model LP 1 559 


“ша: онан бетоні 
ТЕГТІ? ъй 554 Қы 
NM 


бы sm 


7719 
ин. Ub Command Сатон атр Movies 51495 Made! 9 


Tan L2 Lar Мойат | Apphance Modus 1495 $1813 $57.50 


| command Comem 205 
Обе (11 Appience Mode {Со зит Stereo Power Booster 
Bearcat Scanner о | POW AO Zune, 
Model 250 d 


| $24.95 Bast. ВТ 
$799 ООА i 
Touch K100 Scanner , 
о Call TOLL FREE 


> : Fur М Y Stare cati | 
aL ү 645-0518 то 7520050. 

ә chanel Rey 5769 MasterCharge ® Bank age = 
115 ohim та 10 megohani Portable шшр | e COD е Check е Money Order 


contotted $ 1 99. 95 Adü $3.00 lor shipping and mmpurance 
JA capatst ii? Frequency 


oM pt 1o 0 22 off C = 9. 2 $ Extra New Үсік Statt 
wir 4125 = | 

Ы ЕШ СШ “We Will Beat Any 

$65.00 Advertised | Price” 


Miniature 
High Fidelity 
Stereo | 
Speaker System. 
ii nig. атсада $69.50 
Magnifier "ac. 700 Series 
LAMP \ Precision ground and polished 


magnification iens, Uses Model 
4 Model MG 10А À 22W 78 Careline oerescen 1827 
"H $892.50 $49.50 

wnh probes 


Function Generator gs 
3127. 50 E vice 


Madai BCC 
«E Gene gare "angle and snparals 


Load ms $74. 95 à 


SUPER 
SPECIAL 


Res 51100 DD 


| 


| RE Cucuit Box/RCA VIZ 30MHz 


v M, redet 


11} 240 approp. sales tax 


B55R Cankhn 5:1. Farmiregdale, МҰ 11735 


| ® CSSYWO CALL TOLL FREE: 
HOBBY WORLD® > осо 423-5307 usa 
ps д? IN CALIF: 


ELECTRONICS $ Е i (800) 382-3651 


LOCAL & OUTSIDE USA 
America’s Largest Mail-Order Computer Store S (213) 886-9200 


йеп $13 85 E EN 


Я \$42 _ 44. 


der 7 5 7415 $4 PALSAS К Order Бу Cat Na 999 and type 
» . t “и 
CDer ay Сао: атир ZU 1; TYPE peice ТҮР РАКЕ THE AFFORDABLE COMPUTER 
мо. PRICE wo, PRICE 7457 7415253 . endis +4 The perfect computer for both home and business! 


i 7 К Ср 1028 85 
741$ 7415157 1. n қ CD 4030 45 Sophisticated, vel simple. De рінз more and more! The model 


7415 3 7415158 | у A cCDans . signed by the exper in home 600 has all the feature ol Ihe 
741$ FALSIGO 9% 9 intesa р 1.09 Р computer based accessories. Н 40D plus Iwo channel digital re 
7415 2 74L$161 . x 2415261 қ CD 404 . worl become obsolete. because corder, ВК RAM, [expandable Ia 
741$ LSe Ё 748266 CD 4045 И has an expandable memory, 46K) and 16K ROM, [expandable 
741$ 7415153 ‚ D 741$273 к ү СО 4046 t. advanced peripheral compo- to 32K). 
741$ Е 2415164 қ 745275 4, 38 Со 4049. nents, and comprehensive array Cat No. Description Price 
741% 3 7415165 7408279 . со 4050 . оќ software modules Whether 2172 Alari 400 Per. 5550,00 
7415 7415160 7415283 . CD 4051 1. you've hart programming experi- sonal Cumputet 
741% : 741$169 7418293 1. CD 4052 | ence or not, you'll find yourself 2176 — Digital Recorder 90.00 
741$ : 7415170 7415295 | A CD 4053 1. operating your Atari in по lime (оғ 400 
741$ E: 7415171 7415298 ; 4 CD 41056 . аг all! Features of the Model 300 2173 Atari 800 Ре» 995.00 
741% 7415124 7415265 б CD 4059 р include: 57 key keyboard, high sonal Computer 
7415 7414175 7415366 . А СО 4071 . resolution соки graphics, built- 2174 Minidish Drive 79.00 
741$ 741518] 7315367 : Ср 4081 . in TY modulator for direct com for 800 
7415268 2 CD 41002 fection with any standard color 2175 Line Printer lor 50.00 
7405374 d . CD 4515 
741$ 7415191 . CD 4519 
7413 7418194 СО 4522 1. 
аз 2413195 CD a526 125 HOW TO ORDER diti CODs 57 addr), Guar 
741$ 7418196 i Y CO 4520 x Du aaa Lal Ree 
741% 741$197 1. ; , СО 4529  . Pay by check, Maslercharge, oF your dg ie ch! Nol ve 
731$ И 7414321 Е ` Y | Р Visa, or COD. Charge orders sponsible for typographical 
741% ТЕУІ 4. Ё please include cipiration dale, errors, ү пету noe ү? 
741$ MN 2. | oe pay in us funds. Ош yas меде the right 
741$ 5 y j y phone or mail, or at our reta 
7413 Au г " MICROPROCESSORS MINIMUM ORDER $10. please SEND FOR FREE CATALOG 
741$ Е 7415244 2, 3 811$ 97 Order Бу Cat No. 999 and type include phone number and mag FEATURING; А 
ТҮРЕ МО PRICE arinefiisuc you ас orderin Computers and accessories, dish 
ТВ A 12.75 iram. Prices valid thru last day o drives, peintes, integrated eir. 
HAZELTINE TERMINALS 1802 16.50 cover date. SHIPPING: USAS cuits, LEDs, semiconductors, 
6502 1450 add $2.00 for the first 2 Ibs For books. software, connectors, 
чалан interíacing to mast systems! em sU ground add 35€ {or addr} lb. For plus more and mure! The widest 
Са Мо. — Model Description Price 8015 175 aw add 756 for addi lh. FOR- selection al the lowest prices! 
2167* 140 51 key, BO а 23 display, dumb 523430 Honn А һо НОМ: surface: add $1.00 for first Circle nur seader service number 
2154" 1500 Intelligent, 74 key, 80 x 24 $1195 8085 1595 2 163, 60€ per addrl tb Aic add or phoned/write today Их your 
2169" 1520 Intclligent, B1 key, 95 char. 51588 IMS 9900 3900 $11.00 for first 2 lbs, $5 юг each сору! 


19511 Business Center Dr. Dept. B1 Northridge, Са. 91324 
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Radio Hut 


207 LOCHWOOD MALL € DALLAS, TEXAS 75218 
ORDER BY РНОМЕ—214-324-5509 


The EXPANDORAM is available in versions 
from 16K up to 64K, so for a minimum invest- 
[ment you can have a memory system that will 
grow with your needs. This is a dynamic mem- 
Огу with the invisible on-board refresh, and IT 
WORKS! 

e Bank Selectable 

e Phantom 

е Power 8VDC, + 16VDC, 5 Watts 

е Lowest Cost Per Bit 

е Uses Major Brand 16K RAMS 

e PC Board is doubled solder masked and has 

silk-screened parts layout 
* Extensive documentation clearly written 


SD'S PROM 100 PROM Programmer Board 
The PROM-100 Programmer is a development tool for 
S-100 Bus computer systems. The Zero Insertion 
Force Programming Socket extends above the card 
cage height for easy access to PROM devices. Soft- 
ware verilles РНОМ erasure, verifies program loading 
and provides for reading of object file from Disk or 
PROM and programming into PROM/EPROM. Fea- 
tures include: On-board generated 25vdc Program- 
ming puise, TTL compatible, maximum programming 
lime far 16,389 bits is 100 seconds. Programs: 2708, 
Intel 2758, 2716, 2732 and ТІ 2516. DIP Selectable 
EPROM type. 
PROM-100 Board Kit $149.95 
Я SD'S VDB-8024 
VIDEO DISPLAY 
BOARD 


The VDB-8024 features 

its own on-board 280 

microprocessor. This gi g ves the capability of using soft- 
ware (included in ROM) to control functions and en- 
hancements without interference with the computer's 
CPU. Included in the special features: 80 characters 
by 24 lines display, keyboard power and interface. 
Бо ite and separate video output, 2K on-board 
‚а total of 256 available characters, full cursor 
n forward and reverse scrolling, underlining, 
fieid reverse, field protect enhancements, program- 
mable characters. VDB-8024 KIT $289.00 


TARBELL FLOPPY DISK INTERFACE 
Compatible with 280 & 8080. 5-100 Bus. Uses 
CPM operating system. Plugs directly into your 
IMSAI or ALTAIR e Fastest transfer rate 


PLEASE WRITE FOR CATALOG OR 
WHILE IN DALLAS, VISIT OUR RETAIL 
STORE AT 201 LOCHWOOD MALL, 
DALLAS, TEXAS 75218 
(GARLAND ROAD AT JUPITER). 


SD EXPANDORAM 


SD'S MPB-100 
280 CPU 


BOARD KIT 
The MPB-100 provides, 
а 280 microprocessor 


based CPU for S-100 Bus systems. Front panel us- 
age is optional, making the MPB-100 suitable for 


upgrading existing systems to 280 level. A PROM 
socket is provided on-board which makes the MPB- 


100 adaptable to process control applications. Fea- 
tures include: Power-on Jump to 4K boundaries, 2 
Megahertz or 4 Megahertz operation, optional wait 


states, on-board PROM socket. 


MPB-100 KIT 


FEATURES: 


compatible, S-100 BNS Compatible for 2-80 
or 8080. Controis up to 4 drives (single or 
double sided). Directly controls the following 
drives: Sugart SA400/450 Mini Floppy € Shu- 
дап SA800/850 Standard Floppy e PERSCI 
70 and 277 e МЕЕ 700/750 e СОС 9404/9406 


KIT $190.00 Assembled & Tested $260.00 |204 


TARBELL CASSETTE INTERFACE 
Plugs directly into your IMSAI or ALTAIR e 
Fastest transfer rate e Extremely reliable e 
Phase encoded e 4 extra status & control lines 


280 STARTER KIT 
Kit: $219.95 Assembled & Tested $369.95 
SO Systemes 280 бізлег Kit enables the novice to build а 
completa microcompuler on a enge board. гова the 
powerful 280 microproces- fi 1 
sor, iha 280 Starter Kil laa- 
lures е Kayboard and Dis- 
рау е Audio Interface е 
PROM Programmer е Ex- 
pansion and Wire Wrap 
Area є On Board НАМ è 4 
Channel Counter/Timer e 
Z-BUG Monitor in PROM а 
О Ports. 


® S-100 Bus Compatible 

e Up to 4Mhz Operation 

е Expandable Memory from 16K to 256K 

е DIP Switch Selectable Boundaries 

ә Uses 16K (4116) or 64K (4164) Memory 
Devices 

* Page Mode Operation Allows up to 8 Memory 
Boards on Bus 

+ Operates with 280 CPU's 

в Phantom Output Disable 

è Invisible Refresh (Synchronized with Wait 
States) 

Circle 212 on inquiry card. 
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SD'S 
"VERSAFLOPPY І" 


KIT 


IBM 3740 soft sectored 


$135.00 


COMPUTERS CORNER 


bai 


DISC CONTROLLER ' P 


seb 45 etree b» ча 


RATS OF MN ее НЬ 1. $37.95 


SWITCHES 


3 Pos. 
4 Pos. 
5 Pos. 
6 Pos. 
7 Pos. 
8 Pos. 
9 Pos. 
10 Pos. 


$1.10 
$1.12 
$1.16 
$1.20 
$1.22 
$1.26 
$1.36 
$1.30 


LEDS AND READOUT 
Jumbo Red LED's 8/1.00 
Jumbo Green LED's 4/.95 
Jumbo Yellow LED's 4/.95 
Jumbo Amber = .95 


Red Filter 4 Bezel 
Green Filter 4” Bezet 
Amber Filter 4” Bezel 
4М25 

4М26 

4М27 


SD'S EXPANDORAM II 


The Rand 


/ 


‘eae T) 

—A T n ud 3 Ту чт 

BEEREBEN 
Ф ow = фл 


” 
" 


"EBENE 
| = ъ 2. & ө pl. с 
BERRRRAR A: 
POR . ^ эё 


e LP 


ORDERING INFORMATION & TERMS: Orders under $15.00 
add 756 handling. No C.O.D. We accept Visa, MasterCharge, 
and American Express cards. Tex. Res. add 5% tax. Foreign 
orders (except Canada) add 20% РАН. 90 Day Money Back 
Guarantee on all items. Add 5% РАН, maximum $5.00. 
ORDER BY PHONE — (214) 324-5509 


е Complete kit includes all Sockets for 64K 

e Memory access time: 375ns, Cycle time: 
500ns. 

* No wait states required 

e 16K boundaries and Protection, ма Dip 
Switches 

E Designed to work with 7-80, 8080, 8085 
CPU's 


EXPANDORAM 64K Kit (16K Ram) 
WITHOUT MEMORY .............. $139.00 
16K б ce О END 
32K инь: + +, 275.00 
48K 
ee es Бо» ee т 


SD'S VERSAFLOPP’ І 
е ІВМ 3740 Compatible Sott Sectored Formal for Single Den- 
sity Drives ® Operates with Single and Dual Sided Onves, 
Single or Double Density Drives and 5" 88” Drives — in any 
combination of four simultaneously e Drive Select and Side 
Select Circuitry е 5-100 Bus Compatible e Vectored interrupt 
Operation Ориопа! e Phase Locked Loop Data Recovery Cir- 
cuit е Operates with 280 CPU's e Uses FD1791-1 Controllar 
Chip е Ther Versafloppy || incorporates all the possibla tea- 
tures of a flexible disk drive controller into ona board. Capable 
о! handling four drives simultaneously, combinations of any 
variety are possible, such as 5" single sided, 8” dual density 
dual sided. 8” dual density single sided. Most popular drivas 
are controlled directly with the Versalloppy 11. The operating 
system for the Versafloppy Il is ihe extremely powerful SDOS 
available tor SD Systems. Diagnostic and control soltware 
available to complete your disk syslem 
$290 KIT, $385.00 ASSEMBLED & TESTED 


SD'S SBC-100 
SINGLE BOARD 
COMPUTER 

The SBC-100 provides a 
compete micro-computer 


on a single board! Тһе 280 microprocessor is used as Ihe heart 
of the SBC-100. The SBC-100 meets all (he requiremenis ol а 


Ф 6 8 9 0 * b 9 k à & & à uà 3 5 & & а 


280 CPU board with the added features ol I/O ports, counter/ 
timer channeis, on board RAM, provisions lor PROM/ROM 
and a software programmable baud rate generator. S- 100 Bus 
AXE the SBC-100 features are. BK bytes of available 
PROM, 1024 bytes on-board RAM, бөлді 170 wilh both syn- 
chronous and asynchronous operaWon, Parallel VO ports. 
EAM Vectored Interrupts, and Four Counter/Timer 
nnels. SD Monitor available for RS-232 and Video Ter- 
minals. Disk based system software also available. 
SBC-100 KIT 520900 


IC SOCKETS 


SOLDER ТІМ LOW PROFILE 


5-100 CONNECTORS 
High-Quality Gold Pins 
$2.99 EACH 


FLOPPY DISK SPECIAL 
5.25" SOFT, 10 OR 16 SECTOR 
10 FOR $29.95 
8" SOFT SECTORED IBM COMPATIBLE 
10 FOR $34.95 


SD Systems’ ExpandoRAM ll is a dynamic RAM 
board with capacities from 16K bytes (4116) to 
256K bytes (4164). It operates on the industry 
S-100 Bus. The design allows B boards to op- 
erate from the same п 100 Bus. Тһе Expando- 
RAM Il is compatible with most S-100 CPU's 
based on the Z80 microprocessor. 
EXPANDORAM II KIT 
WIO ДР ТТТ TTC DM nS $195.00 
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to $170 in merchandise with purchase 


FR EE! н, опе of following PET-CBM items ! ! ! 


| ад 
E — I 3 


Axiom EX-801 PET Printer (with graphics)$ 475.00 
Axiom EX-820 PET Plotter ........... $ 749.00 
Anderson Jacobson 841 Selectric ,.. $1015.00 
Leedex Video 100 12" Monitor ....., $ 119.00 
Heath WH 19 Terminal (factoryasm.) ... $ 770.00 
Heath WH14 Printer (lactory asm.) ... $ 735.00 
IEEE-RS 232 Printer AdaptortorPET ... $ 88.00 


KIM-1 $159 [add $30 for power supply) SYM-1 $209 
BAS-1 Microsoft ROM Basic for SYM ..... $ 85 
Memory Plus (KIM, SYM, АМ) ............ $195 
SYM Assembler in ROM ................. $ 85 
SEA-16 New 16K Static RAM ............ $325 
Seawell Motherboard - 4K RAM Space ... $139 
KTM-2/80 Syneriek Video Board ......... $349 
S-100 16K Static RAM Kit SALE ........ $219 
2716 EPROM (5 voit) ............... . $ 39 
8550 RAM (ог ВК PET) ............... $ 12,70 
6502 $9.75 6522 $9.00 6520 $5.50 
21141, 450ns $5.35 240 $4.95 1000 $4.45 


TIS PET Workbooks - set of 6 ......... $ 21.50 
Dust Cover for PET ,.........»....... $ 8.90 
Programmers Toolkit - PET ROM Uillities.$ 44.90 
Sargon ІІ (TRS-80 or Apple) NEW! ..... $ 24.90 
Microchess for PET (Peier Jennings] .... $ 17.90 
PET 4 Voice Music System ............ $ 29.00 
4 Voice Music Monitor for PET ........ $ 15.90 
CmC Word Processor program for PET... $ 25.00 
Adventures by Scott Adams 


«aoe 


115 E. Stump Road 
Montgomeryville, PA 18936 
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мю 2” "MM 2% 
8" DISKETTES — HARD SECTOR 
$1.75, 10/$16.00 


CAYSTALS $3.45 ва WARUN CARLE 
2099 Ms 6 144 мие "RM NE ЕРКЕ?! 
” »30 Vel 
4.000 МН: 8.000 MH? 
2% спай. >» Я0/пен font 
257 Мн: 10.000 МН: бли te 


49 cand, » Feiner foot 
5.000 МН: 20.000 МН: 80 cand, -.JO0/ner foot 
6.000 МНЕ 


UNIVERSAL 4Kx8 MEMOAY BOARD KIT 
569 95 


№1 черер! 
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32 2102 1 fully bullata, 16 sudes dines, uo 
Болга «осо for ony 4 01 64 pages, зілегізггі 
44 pin bust, may Iro used wiih Е B & Kr 
SILICON SOLAR CELLS 
4" diameter dV al] AMP «rre 


LED READOUTS 
FCB 8024 4 прн DL.707C A 3" 
$545 OL Ja CA f 
FND Эла СА Н a еа 
Си. 704 aoe, $ 85 HP3405 .8" СС 
Terms РОВ Cimnoedge; Mass 
Send Chock or Money Order 
низу» Postage, Minimum 
Talaphone, C. О.Ю Purchase 
, Mde or Charge $20.00 
Mimmum Май Orde: 56,00. 


Transistors and ПесіНіне 
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(215) 699-8386 
699-5826 


PRINTED CIRCUIT BOARD 


4" хб” DOUBLE SIDED EPOXY 
BOARD VIB” thick 
$ 60 аз 

EPOXY glass vecior hoard 

1/167 shiek with 17107 spacing 


7 WATT LD-65 LASER DIODE IR $895 


25 watt Infra Red Pulse 150 2006 equi. 1 
Laser Digue (Spec sheet inciutiedi 


MINIATURE MULTI TURN TRIM POTS 
100, 1K, 2K, SK, ТОК. 20K. SOK, 

200K, "Меч, 2Meq, $ 75 each 3/52 00 
PN УВООРРҒЕТ 

JV 5457 МЕРЕТ 

2N2646 WIT 

ER чой THIGGER ОЦК 

5*3 (028 PROG 


ЕР 100 PHOTO TRANS . . 
RED, YELLOW, GREEN 
LARGE LED's, 27. ,,,,, 
RED/GREEN BIPOLAR LEO's.2" . ..86 
TIL-118 OPTO-ISOLATOR .,,, 
MCT-6 ОРТО ISOLATOR ...., 5.80 
1 WATT ZENERS: 3.3, 4.7, 5.1, 5.8, 9.1, 
10, 12, 15, 18, aoc 22V 6/$1.00 


323K .5У ЗА. .$ 5.75 
309K 51, 


Send 254 for our catalog featuring 


145 Hampshire $i., Cambridge, Mass, 


BETS! PET to 65-100 Interface ........ $ 119.00 
РЕТ Connectors-Parallel or IEEE ..... $ 1.95 

Cassette Роп ....... $ 1.45 
Hands on Basic with a PET .. 9.45 
Programming the 6502 (Zaks) ....... $ 9.45 
6502 Applications Book (Zaks) ....... $ 10.45 
6500 Manuals (MOS Technology) .... $ 6.50 
Programming a Microcomputer: 6502.$ 8.45 
6502 Assembly Language 


(Osborne) NEW! .....................% 8.10 


АП Books and Software ............. 15% Off 
CBM Word Processor for PET - Machine Language 


Auto Scroll, insert, delete, form letter append, etc. 
8K Version $24.00 16K or 32K with disk $89.00 


Cassettes (all tapes guaranteed) AGFA PE611 
Premium quality, high out put lownoise in 5 screw 
housing with labels: 
C310 10/565  50/25.00 
C-30 10/690 50/30.00 


100/48.00 
100/57.00 


SALE 


ЗМ "Scotch" 8" Disks .. 10/$31.00 
3M "Scotch" 5" diskettes ... 10/$31.50 
Verbatim 5" diskettes ........ 10/$26.50 
Diskette Storage Pages ..... 10/$ 3.95 


Disk Storage Boxes 8792.85 5%" $1.95 
(Write for quantity prices) 


A B Computers 


5/52 60 


ы 
board. It will 
+ B pin іс, 


$24 95 


TTL ІС SERIES 


РЫ 
e. 5:50 


‚ 6/$1.00 


%:29%%2222 


- 
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(5.25 


usas 


Silicon Power Rectiflers 


3A m 125A 
ta о 4n 
T 1 10 КАР 

25 1 50 bi) 
70 ^06 H +! 
3% ? 50 ША? 
45 300 125 


1550 
20 00 


SAD 1024 a Hi, DICO'N 1024 stage analog Bucker 
Варне уй)! eger 


IN 4148 ((N314) 
Tor 01 uf 25V сегалус dite caps .16/$1 00. 55 00/100 
RS232 
CONNECTORS 08 255 temate 


$14 95 
15/61 00 
MN S337 A ы 
Мм на à 


DB 25Р mate MM5311 


52 95 
53 50 


ООо» $150 


REGULATORS 
ЗАСК - 12, 15 
г 24 У - $1.50 
3407 -5,6,8, 12 
16. 18 or 24\$ 1 20 
79MG $1.35 
5.7 


day 7 
M tub SPOT 
МТА 206 ОРОТ 


LEVER SWITH 


Р.О. BOX 748 


SOMERVILLE, MASS. 02143 TEL. (617) 547.7053 


TRANSISTOR SPECIALS 
29623340179 SWITCHING POWER 5 1.05 
MRF-B004 a CB RF Transistor NPN $ .75 
2NA? MPN & Tet 4 5 
2N 1546 PAP GE TO 3 
TNAUDH UNM м 103 
INVER PRP 5, TK 02 
2N3137 NPN Si AF 


73919 NPN Si TO 3 HE 
2N1420 NPN Si TO S 
23767 NPE 5. TO Bb 
2N2222 MPN S TO 18 
PNIUSE PN Si ТП} 
2N39rl$ Чем Se TO 92 
791906 PNP $i TO 92 
285206 NEN 5 10 220 
248109 РМР Sı TO 220 


M в PRE S t 
MPSA ISNPN ө... 


CLOCK CHIPS 3 


NO 30 WIRE WRAP WIRE SINGLE 
STRAND 100 


SOLID STATE SALES 


PET SPECIALS 
РЕТ 16М ТӨК full size graphics keyboard $ 995 
PET 1686 16K full size business keyboard $ 995 
PET 32N 32K full size graphics keyboard $1295 
PET 32B 32K full size business keyboard $1295 
PET 8N &K full size graphics keyboard $ 796 
PET 2040 DUAL DISK DRIVE-343,000 bytes $1295 
PET 2022 Tractor Feed Printer $ 995 
PET 2023 Pressure Feed Printer $ 849 
PET C2N External Cassette Deck $ 95 
Used 8K PETs {limited quantities) $ 495 


* Amount of Free Merchandise with Purchase 
of PET-CBM item. 


ATARI — INTRODUCTORY SPECIAL 


ATARI 400, Atari 800, and all Atari Modules 2096 OFF. 


MINIMAX 
һу COMPU/THINK 


MINIMAX 1 [8 Mogabyts Disks) $4405 
MINIMAX H (2.4 Меру Disk] $5995 


SPECIAL — MINIMAX prices include Compu/ 
Think PAGEMATE Database and Report Writer at no charge. 


The most advanced complete microcomputer system avallable. 
Includes CPU, 12" CRT, Full Keyboard, 2 Quad-Density Disk 
Drives, 2 Megahertz 6502 Hybrid Processor (double speed), 108 
K System Memory, High Resolution (512 x 240) Graphics, 
Programmable Character Fonts, Microsoft Exlended BASIC, 
DOS with Random Access 1/0, Full Complement of ИО Ports, 
Monitor with Debug, Trace, and Tiny Assembler, Fifth (PL/M and 
Forth combination) Interpreter, Complete editing and entry with 
split screen capability, 64 Microprogrammable Opcodes, Bus- 
iness software (with Database) available. 


WRITE FOR COMPLETE CATALOG 
Add $1.00 per order Юг shipping. 
We pay balance of UPS surface charges on all prepaid orders. 


*FREE 
$130 
$130 
$170 
$170 
$100 
$170 
$130 
$110 
5 12 


АШЛЫ LEE DIP SOCKETS 

B PIM фу 20 PIN 34 
i4 mN 20 28 MN да 
TG PIN 22 30 PI 60 
ій rmn 2% 


== 


SANKEN AUDIO POWER AMPS 
5. 1012 G 10 WATTS $ 280 
i VOD S IO VZAT TS 515 40 
$: 1050 G 50 WATTS 528.59 


TANTULUM CAPACITORS 


.22UF 35V 5/5100 6.80Е 35V 4751.00 
ATUF J5V5/$1.00 100Е 10У 5.25 
BUF 35V 5/5100 124: 25V 9%40 
МЕ 35V 5/51,00 15UF 35v 3/$100 
22UuF 20v 5/$1.00 — 3OUF Бу 5751 00 
33uF 20V 4/5100 !1ODDF 15V 5 70 
4JUF 15v 5/6100 !59UF 15у $ 95 

ӨЗ МЕ 15% S 40 


74,8533 — 1.19 
1409155 - 11А 
маны- | ]% 
АДАТ - 110 
74.8148 — 1.10 
74.5182 — 1.18 
T4t3141 — 0.20 
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тылы — 1.2% 
THLÉ14B - 1.2% 
44270 - 1.78 
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FOL ?а — 1.56 
ТЕГІН) 
ASINI — 2.50 
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$5 95 
$750 таз $t 
(15375 

од. 4320 тч 
DIE RII ^n 
24.5180 19% 


$150 


(uke THRE Туа БИТ 


**T A 206 P ОРОТ CENTER DFF 
MSD 206 P ОРОТ CENTER OFF 


WE SHIP OVER 95% 
OF OUR ORDERS THE 
DAY WE RECEIVE THEM 
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Ну Netronics 


АЗСШВАЦООТ, j^ — 
STAND ALONE 


Computer 
Terminal 


The Netronics ASCH/ BAUDOT Computer Terminal Kit is a 
micraprocessor-controlled, stand alone keyboard/terminal 
requring no computer memory or software. It allows the use of 
either в 64 ог 32 character by 16 line professional display for- 
mat with selectable baud rate, RS232-C or 20 ma. output, full 
cursor control and 75 ohm composite video output. 

The keyboard follows the standard typewriter configuration 
and generates the entire 128 character ASCII upper/lower case 
set with 96 printable characters. Features include onboard 
regulators, selectable parity, shift lock key, alpha lock jumper, 
a drive capability of one TTY load, and the ability to mate 
directly with almost any computer, including the new Ex- 
plorer/85 and ELF products by Netronics. 

The Computer Terminal requires по МО mapping and 
includes tk of memory, character generator, 2 key rollover, 
processor controlled cursor control, parallel ASCI/ BAUDOT 
to serial conversion and serial to video processing—fully 
crystal controlled for superb accuracy. PC boards are the 
highest quality glass epoxy for the ultimate in reliability and 
long life. 

VIDEO DISPLAY SPECIFICATIONS 

The heart of the Netronics Computer Terminal is the micro- 
processor-conirolled Netronics Video Display Board (VID) 
which allows the terminal to utilize either a parallel ASCH or 
BAUDOT signal source. The VID convens the parallel data to 
serial data which is then formatted to either RS232-C or 20 ma. 
current loop output, which сап be connected to the serial МО 
оп your computer ог other interface, i.c., Modem. 

When connected to a computer, the computer must echo the 
character received. This data is received by the VID which 
processes the information, converting to data to video suitable 
to be displayed on a TV set (using an RF modulator) or on a 
video monitor. The VID generates the cursor, horizontal and 
verlical sync pulses and performs the housekeeping relative to 
which character and where it is to be displayed on the screen. 


Video Quiput: 7.5 РАР into 75 ohm (ELA RS-170) * Baud Rate: 
110 and 300 ASCH * Quiputs: RS232-C or 20 ma. current вор 
+ ASCH Character Set: 728 printable characters— 


abti Oapel og о 44327251) | ен 
£44 0*,-./0123456789: ; (=)? 


COMPLETE 
FORONLY... 


$14 95 


BRBCDEF GHI JKLMNOPORSTUAJXVZ L^ _ 
* abcdef ahi jklanoparstuvwxyz{i ^1 


BAUDOT Character Set: ABCDEFGHI 


KL 
RSTUVWXYZ2-2:*359()7.,90104!57; 2/685 
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed, 
Vertical Tab, Carriage Return. Two speciel cursor sequences 
аге provided for absolute and relative X- Y cursor addressing ж 
Cursor Control: Frase, End of Line, Erase of Screen, Form 
Feed, Delete * Monitor Operation: 50 or 60Hz (jumper 
selectable. 


Continental U.S.A. Credit Card Buysrs Outside Connecticut 


CALL TOLL FREE 800-243-7428 


To Order From Connecticut Or For Technical а 

Assistance, Etc. Call (203) 354-9375 "1 
Netronics R&D Ltd., Dept. PE-9 д 
333 Litchfield Road, New Milford, СТ 06776 


Please send the items checked below— 

С Netrontes Stand Alone ASCH Keyboard/Compuler 

| Terminal Kit, $149.95 plus $3.00 postage & handling. 

С Deluxe Steel Cabinet for Neironics Keyboard/Termi- 

| na! In Blue/Black Finish, $19.95 plus $2.50 postage 
and handling. 

D Video Display Board Kit alone (less keyboard), $89.95 | 
plus $3 postage & handling. 

| C) 12" Video Monitor (10 MHz bandwidth) fully assem- 
bled and tested, $139.95 plus $5 postage and handling. 

П RF Modulator Kit (to use your TV set for a monitor), 
$8.95 postpaid, 

С $ amp Power Supply Kit In Deluxe Steel Cabinet 
(z8VDC @ 5 amps, plus 6-8 VAC), $39.95 plus $2 
postage & handling. 

EM Enclosed (Conn. res. add зайсз!ах)ф 

y— 
[J Personal Check 
О visa 


Asch. # 
Signature CE, Date — 


D Cashiers Check/Money Order 
С Master Charge (Bank #_.______) 


эн 
Rae а ера. ар АЙ 
ea ans тән Г) Send Me More Information mam imum =Й 


Circle 215 on inquiry сага, 


Start Computing For Just $129.95 With An 
8085-Based Professional Computer Kit— 


Explorer/85 


100% compatibile with а! 8080A and 
8085 software & development tools! 


No matter what your future computing plans may 
be, Level “А-а $129. 95—1s your starting point. 

Starting at just $129.95 for a Level А" operating system, 
you сап now build the exact computer you want, Explorer/85 
can be your beginner's system, ОЕМ controller, оғ IBM- 
formatted 8" disk хто! business system...yet you're never 
forced to spend a penny for a component or feature you don't 
want and you сап expand іп small affordable steps! 

Now, for just $129.95, you can own ihe first level of a fully 
expandable computer with professional capabilities—a com- 
puter which features the advanced Intel 8085 cpu, thereby 
giving you immediate access to all software and development 
tools that exist for both the 8085 and its 8080A predecessor 
(they are 100% software compatiblej—a computer which 
features onboard S-100 bus expansion—plus instant conver- 
sion to mass storage disk memory with cither 5-174" diskettes 
or standard IBM-formatted 8'* disks, 

For just $129.95 (plus the соз! of a power supply, keyboard/ 
terminal and RF modulator, if you don't have Ihem already), 
Explorer/85 leis you begin computing on a significant level. . 
applying the principles discussed in leading compuler maga- 
zines.. developing ‘state of the ай" computer solutions for 
both the industrial and leisure environment. 


Level "A" Specifications 

Ехріогег/85% Level “А” system features the advanced Intel 
8085 cpu, an 8355 ROM with 2k deluxe monitor/operaling 
system, and an 8155 ROM-I/Q—all on a single motherboard 
with room for RAM/ROM/PROM/EPROM and S-100 ex- 
pansion, plus generous protolyping space. 

(Level "А" makes a пегіссі OEM controller for industrial 
applications and в чеш іп а special Hex Version which 
can he grogrammed using 
the Neironics Hex Keypad/ 
Display.) 

РС Board: glass epoxy, plated 
through holes with solder mask 
* 1/0: provisions for 25-pin 
(00825) connector for terminal 
serial ИО, which сап also sup- 
рог! а paper tape reader 

„provision for 24-pin DIP 
biests, or industrial con- socket for hex keyboard/dis- 
troller use. play. , .cassette tape recorder in- 
pul...casselte tape recorder outpul...cassetie (аре control 
Output...speaker output... LED output indicator on SOD 
(serial output) line. . „printer interface (fess drivers). . . total of 
four 8-bil plus опе 6-bit 1/O ports Crystal Frequency: 6.144 
MHz * Control Switches: гені and user (RST 7.5) 
interrupt. , additional provisions for RST 5.5, 6,5 and TRAP 
interrupts onboard * Counter/Timer: programmable, 14-bil 
binary * System RAM: 256 bytes located at F898, ideal for 
smaller systems and for use as an isolaled stack area in 
expanded systems... RAM expandable то 64k via S-100 bus ог 
4K on motherboard, 

Sysiem Monitor (Terminal Version): 2k bytes of deluxe 
sysiem monitor ROM located ас FOX leaving (OG free for user 
RAM/ROM. Features include tape load with labeling ... tape 
dump with labeling...examine/change contents of memory 
-insert daia... warm starl...cexamine and change all 
registers. . .single step with register display at cach break point, 
а debugging/training feature...go lo execution address... 
move blocks of memory from one location 10 another. , . fill 
blocks of memory with a constant... .display blocks of memory 
,,.automalic baud rate selection. , . variable display line length 
control (1-255 characters/line)...channelized МО monitor 
routine with 8-bil parallel output for high speed printer... 
serial consale іп and console out channel so that monitor can 
communicate with 1/O ports. 

System Monitor (Hex Verslon): Tape load with labeling... 
tape dump with labeling. . .cxamine/change contents of mem- 
ory., inseri data...warm starl...examine and change al 


Level "A" ar $129.95 is a 
complete operating system, 
perfecit for beginners, hob- 


333 Litchfleld Road, Mew 

Please send the items checked b elow— 
С Explorer/85 Level “А” Kit (4SCII 
Version), $129.95 plus $3 p&h. 

O Explorer/85 Level "A" Kit (Hex 
Version), $129.95 plus $3 p&h. 


T 06676 
plus $2 p&i. 


W"Neironics R&D Lid, Dep SM. au cH E 


О Deluxe Steel Cabinet for ASCII 
v^ adi Асы $19.95 plus $2.50 


О Power Supply КИ (+ 8V @ 5 amps) 


. single step with register display at each break point 


registers. . 
«4. £0 tO execution address. Level "А" in the Hex Version 
makes a perfect controller for industrial applications and can 
be programmed using the Netronics Hex Keypad/Display. 


m Hex Keypad/Display 
№ Specifications 
Та Calculator type keypad with 24 
system defined and 16 user 
defined keys. 6 digil calculator 
3 display which displays [ull 
; re address plus data as well as 
Hex Keypad/Display. register and status information. 


Level “B” Specifications 

Геуеі “В” provides the S-100 signals plus buffers/drivers то 
support up to six S-100 bus boards and includes: address 
decoding for onboard 4k RAM expansion select-able in 
4k blocks. , „address decoding for onboard Ек EPROM expan- 
sion selectable in 8k blocks. . address and data bus drivers for 
onboard cxpansion. . . wait state generator (jumper selectable), 
го allow the use of slower memories. ..1wo separate 5 voll 
regulators. 


Level "C" Specifications 
Level “C" expands Explorer's 
motherboard with a card cage, 
allowing you to plug up to six 
S-100 cards directly into the 
motherboard. Both cage and 
Explorer/85 with 1 el cards are neatly contained inside 
C" card cage. Exploret's deluxe steel cabinet. 
Level **C"' includes a sheet metal superstructure, я 5-сат gold 
plated S-100 extension PC board which plugs into the mother- 
board. Just add required number ^f §-100 connectors 
Level "D" Specifications 
Level D'' provides 4k ог RAM, power supply regulation, 
fittering decoupling components and sockets 10 expand your 
Explorer/#$ memory to 4k (plus the original 256 bytes located 
in the 8155A). The static RAM can be located anywhere from 
0000 to EFFF in 4k blocks. 
Level “E” Specifications 
Level Е‘ adds sockets for 8k of EPROM to use the popular 
Intel 2716 or the TI 2516. I1 includes all sockets, power supply 
regulator, heat sink, filtering and decoupling veo vus 
Sockets may also be ‘used for soon to be available RAM IC's 
{allowing for up to 12k > onboard RAM). 


Order A Coordinat 

Explorer/85 р те" Ка рак! 

Experimenter's Pak (SAVE $12.50)— Buy Level “А” and Hex 
Keypad/ Display for $199.90 and get FREE Intel 8085 user's 
manual plus FREE postage & handling! 

Student Pak (SAVE $24.45)—Buy Level "А," ASCII Key- 
board/Computer Terminal, and Power Supply far $319.85 and 
get FREE RF Modulator plus FREE Intel 8085 user's manual 
plus FREE postage & handling! 

Engineering Pak (SAVE $41.00)—Buy Levels “А,” “B,” 
"C," "D," and “Е” with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six 5-100 Bus Connectors for $514.75 
and get 10 FREE computer grade cassette tapes plus FREE 
8085 user's manual plus FREE postage & handling! 

Business Pak (SAVE $89,95) —Buy Explorer/85 Levels "A," 
“В,” and "С" (with cabinet), Power Supply, ASCI Key- 
board/Computer Terminal (with cabinet), [6k RAM, 12" 
Video Monitor, North Star 5-1/4" Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for jusi 
$1599.40 and get 10 FREE 5-/4" minidiskettes (549. 95 value) 
plus FREE 8085 user's manual plus FREE postage & handling! 


Continental U.S.A. Credit Card Buyers Outside Connatticul 


CALL TOLL FREE 800-243-7428 


To Order From Connecticut Or For Technical 
Assistance, Etc. Call (203) 354-9375 

sonalized disk operating system—jusl 

plug it in and you're up and running!), 

$699.95 plus $5 p&h. [ 


OPower Supply Kit for North Siar 
Disk Drive, $39.95 plus $2 p&h. 


D) Deluxe Case for North Star Disk 


D & Microsoft BASIC оп cassette 

(аре, 564,95 posipaid. 

О & Microsoft BASIC іп ROM Kit 

(requires Levels "В," “Б” and “Е”, 

$99.95 plus $2 p&h. 

C) Level “В” (S-100) Kil, $49.95 plus 

$2 p&h. 

О Level “С” (S-100 6-card expander) 

Kit, $39.95 plus $2 p&h. 

D Level "D" (4k RAM) КИ, $69.95 

plus $2 p&h. 

С Level “E” (EPROM/ROM) Kit, 

$5.95 nlus 506 p&h. 

D) Deluxe Stee! Cabinet for Explorer/ 

B5, $49.95 plus $3 p&h. 

О ASCH Keyboard/Computer Ter- 

minal Kit {features а full 128 character 

set, upper & lower case, full cursor con- 

trol, 75 ohm video output convertible 

lo baudot cutpul, selectable baud rate, 

К5232.С or 20 ma. О, 32 ог 64 char- 

acter by 16 line formats, and can be 

used with either a CRT monilor or a TV 

set (if you have an RF medulator), 
$149.95 plus $2.50 p&h. 

Lon Hex x_Keypad/Dispisy piaz a = $89.95 


Circle 238 оп inquiry card. 


ні, аі steel cabinet, $39.95 plus $2 
О Gold Plated 5-100 Bus Connectors, 
$4.85 cach, postpaid, 

O RF Modulator Kit (allows you to 
use your TV set as a monitor), $8.95 
postpaid. 

П 16k RAM Kit (S-100 Board expands 
to 64k), $199.95 plus $2 p&h. 

О 32k RAM Kit, $329.95 plus $2 рёв. 
О 48K RAM Kit, $459.95 plus $2 p&h. 
С 64k RAM Кі4,5589.95 plus $2 p&h. 

Г} 16k RAM Expansion КИ (10 expand 
any of the above up to 64k), $139.95 
plus 52 p&h each 

О Intel 8085 cpu User's Manual, $7.50 
pastpaid, 

D) Special Computer Grade Cassette 
Tapes, $1.90 each or 3 for $5, postpaid. 

О 12" Video Monitor (10 MHz band- 
width), $139.95 plus $5 p&h. 

O North Star Double Densit 

Disk Kit (One Drive) for Жазы 
85 (includes 3 drive 5-100 controller, 

DOS, and extended BASIC with per- 


Drive, $39.95 plus $2 p&h. 
О Experimenter's Pak (see above), | 
$199.90 postpaid. 

О Student Pak (see above), $319.85] 
postpaid. 

О ч pase | Pak 
$514.75 postpaid. 

С Business Pak (see above), $1599.40 |] 
postpaid. 

Total Enclosed $ 


(see above), | 


xp res. add inui uil 
Personal Check O M.O./Cashier's 
Check О Visa 


О Master Charge | 
(Bank # 


eee 


Асс. Й л з 
Signature Ехр, Date __ 
Prin | 
Мате — =з 
Address | 
City I 
ба - 2р у __ 


m— қаз! ина пои нн на инна ыны ШЕШ ШШ a— ЫШ ГІ Send Me information mm 
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раве 


Precut Wire Wrap Wire 


PRECUT WIRE SAVES TIME AND COSTS LESS THAN WIRE ON SPOOLS 


Kynar precut wire. All lengths are overall, in- 
cluding 1" strip on each end. Colors and 
lengths cannot be mixed for quantity 
pricing. All sizes listed are in stock for 
immediate shipment. Other lengths | 3.5 
available. Choose from colors: Red, Blue, | 4 

Yellow, Orange, Black, White, Green and | 45 
Violet. One inch tubes are available at 506. | Б 

State second choice on colors when pos- | 5.5 
sible. 6 


2.5 inches 
3 


Kit #1 $7.95 
Less than 2.7¢/ft. (#30) 


Kit #2 $19.95 
Less than 2¢/tt. (#30) 


250 3" 
250 3” 
100 4" 


100 4" 
100 5" 
100 6" 


Wire Wrap 


BATTERY HOBBY TOOL“ 


Tool 


KIT #3 
Less than 1.76/H. (#30) 


500 1,000 


5.16 
5.65 7 


Length 500 
6.5 inches 


6.14 7.5 


6.62 8 


7.12 8.5 


7.61 9 


8.10 9.5 
8.59 10 


$24.95 | Kit #4 


500 4Ww" 2%" 
500 5“ 3" 
500 5%“ 

500 6" 


BW2630 Tool,............ ... $19.85 
a 2... шин dm =) „жаза кака неа 
* Anti-Overwrapping 7579458 PEU Мена raas fo 
dis BC1 Batteries & Charger... 11.00 


е Modified Wrap 


* Requires 2 "C" Nicad Batteries 


JANUARY SALES! 


Solderless 
Breadboarding 


SK10 2/$25.00 51. 50— 
The 5К105 unique matrix. contig- 
uration is embedded in a high temp- 
erature plastic molding. It gives you 64 
pairs of 5 common spring contacts for 
principle circuli construction and a 
séries of common buss strips (8) о! 25 
connections each, 


Dimensions: .33^һ x 2.2" w x 6.5"I 


ЛУ IC 
Sockets 


AN HIGH RELIABILITY eliminates 
пош, "Side-wipe" contacts make 
100% greater surface contac! with the 
wide. flat sides of your IC leads for 
positive electrical connections. 


AVAILABLE AT SELECTED LOCAL DISTRIBUTORS 
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ТІ Edge Card 
Connectors 


44 pin ST  (.156" centers) 
100 pin ST  [.125" centers) 
100 pin WW  (.125" centers) 


All connectors gold plated. 


WIRE WRAP Size 
SOCKETS 

3-level Gold 

Closed Entry Design 


All prices include Gold 


14 pin 
16 pin 
18 pin 
20 pin 
22 pin 
24 pin 
28 pin 


2-level Sockets 

Also Avallabla 
Sockets sold at these 
prices by the tube only. 40 pin 


page 135 E. Chestnut Street 5A, Monrovia, California 91016 


Less than 1.6¢/ft. (#30) 


$44.95 


#30 Spools 
14 5-9 10+ 


50 ft. 1.75 1.60 1.40 
100 ft. 3.00 2.75 2.50 
250 ft. 4.75 4.50 4.25 
500 ft. 8.50 8.00 7.50 

1000 ft. 14.50 12.50 10.50 


1000 
1000 
1000 
1000 


14 . Ex. - 
im sm. um Au NR наль S. DAN 
y HN, H 16H HU E LU sg d 


i. 


1.95 
2.50 
2.95 


Quant/Tube Price Ea. Price/Tube 


08 pin WW 


ORDERING INFORMATION 

е Orders under $25, add $2 handling 

* Blue Label or First Class, add $1 (up 1o 3 Ibs.) 

е CODs, VISA & MC orders will be charged shipping 
* Most orders shipped next day 


Phone (213) 357-5005 


Circle 216 on inquiry card. 


California Digi 


Post Office Box 3097 В e Torrance, California 90503 


With Purchase of The S- 
INTEGRAL DATA 440 
"НЕЕ Paper Tiger 
Your Choice, $200 Value 


iom Option Package 
ені for APPLE II 
3| TRS-80 Printer Interface 


California Digital has resents 
researched the rumplete tow 


100 Mother Board 


The Guat Buss hom Cattoman Мил ia 
Quay engineered Но short cuts hare poen taken 
1o produce Mia mhor baad Active tennatavon 
CHTU ну Prevents noae and Сесіі МалцҒас 
Tu eu from estra heavy FRA epoxy glans 


EOM Pruner market, His our 0 
Sinon ac ue siao Paver | Minidisk Drive for TRS- 8 


mos! усгвайіс and offers the 


best value of any printer cost- your choice 


ing under 31.000. 


This quality dot matrix printer 
incorporates such features ая Ot Q 


ire selectable character size to allow print densities upto 132 
char acters per line, Full forma handling capabilities and tractor 


Includes 


feed mechansim adjustable to 8,5% The Paper Tiger ін engincered 
io accept efther parallel or RS232 serial А5СІІ. 110/220V.50/60Hz. іс а Interface Cable 


PUS DO plus shipping 


CONNECTORS |Е9ве 


Connectors 
your £holce -5 


= DB25P 
male plug & hood 


oF 
9825$ female 


Нива} solder .125%.250 $2.95 3/9 7.50 fron 
Qty fe male hd. Imsal ww .125coaters 14.95 3/913.00 Em 
10 305155115 Altair soldertail.14O0rew $5.95 3/315.00 лы 
25 2595 119 105 SPECIALS 
100 2.65 1.67 .95 | 22/44 Kim ayelet.156" $195 3/45.00 
500 2.25 1.60 6 25/50 soldar tak .156"' $1.09 3742.00 
ік 197137 уз | 38/72 widepost w/w.156 1195 3/55.00 


4320 KEYBOARD 


TAL 


TTL ......ААА $1050 


RS232.... AAK 
Friction... , АЛЕ 
183 Modem AAB 


1150 


1100 ня 


PLASTIC LIBR ACT CASE 


FREE with purchase of each box of .... 
Verbatim mini-diskettes. $5 value. 


s388. “924,85 


DISKETTES 


= SUSTEM M10 


€": tut. Мен thon Calitorbí à 
wn ініні Зы атин «d 
ect, fait ae Have Гек 


паі ven- 
consumer prie 
coy зесгови 


prsices (hat appears ae unique that we itu hag to ову и 


мг осы pralict Пл. ГЫ вая th Syaten X-HU 


rnanufactu rii 


$ "Т | IMSAI/ALTAIR nid MP ad x Бо, амы телі ағыту. 1 This spari ари system ill mee 
рик rant any fight cr ңе исе in viar hegoe or office, Cuarumand siy- A 
325 nals ari 1ралт Hed Éronc the eomma coniule over your existing wiring. IS K м Е MI c 
уан Jed or cass ПВ хай n voie ib 16 ерат electrical de> 
ihid ant mutate say hone, bf аз thee Nestem Xett to eunteo] your 


у Teter don ғол МИМ formae on the prot bes. 


The оза ағ svatiti ba available £n rhe fellering eun риги я: 


Оган Master Сымға Conitole .........2.-.....092хм, 


На түе кайса} | IErssamic Centralet essre 4-4%6.- 
Anplanes Mujiv, Large Мойше иг Wall Swituh, ss sees 


10 Pak қ 
‘Scotch 740-9 ІВМ зой forn.at. $39.00 $3. A. Shugart Associates = 


1103 Double side soft 6835.00 
Dala Products (11-0 [Double density 33. 00 x 
43-9 — Double/D aible 10.00 6.10 SA800 R 


06300 Dura Cartridge 20.00 
8200 ) Disk Cartridgs — 39.20 


MEMORY 


|TRS-80 еб тн5-80 Бе — 
APPLE Il =] 
16k memory (8) 4116 5 


installation із simple, Anyone wha has ^ ( 
ever changed a spark plug should be able — } 

to up-grade his microcomputer, 5. 
Пом can California Digital offer these - 
memary up-grade acis at 257 below cur competition? 
Simple, we buy in volume, wholesate 10 dealers and 
sell the balance directly to owners of personal micro- 
Svaülems, These 18K dynamic memory circuits are 
fatiury prime and unconditionally guaranteed for one 
full year. NOW, before you change your mind, pick 


from California Digital. Add $3 for TRS80 jumpers. from 


€. 
STATIC 1-31 32-99 100-5C -999 — 1K* 
211.02 45005. 1.19 .ш  .95 .90 BS APPLIED DIGITAL 
Bla I) ad: AOS Еш Кқ 4.75 4.50 DATA SYSTEMS 


2114 ІКкі 190 8.93 8.50 8.00 
4044 4Kx1 450 5.95 6.50 5,25 
4044 ЧЕхі 250 9.95 8.50 9.00 i m 
i045 1Кх4 450 8.95 8.50 8.00 


ғал 4 МН. 24.95 AYS-1013A UART 4.95 


44950 


95 
. 1 ВА 
13.55 


SPECIAL 
APPLE Ц 


COLOR е GRAPHICS” SOUND 


$988 ie 


PLUS SHIPPING 41195 


KEYBOARD KEYTRONIC 
: ASCII ENCODED compte Фаст 
Floppy Disk Drive ---------- ва i т key data pad 


110-32 В" Hard sector 39.00 д.0 Ihe most cost effective way to store data proc- 
734-(0Х10К1Б1 5 1/4" mini 39.04 3.50) essing information, when randon: recall is a 
Library cage for апу abaves Add $3. 00 prime factor. [he 5А800 is filly compatible 
ВА Gata Cassette 5.50 with the IBM 3740 format. Write protect cir- 
100 Май Cartridge 15. 00 eutiry, low maintenance & Shaguri quality. 


Buying а CRT Terminal ? 
Hazeltinee Soroc e Lear Siegler SWITCHES 


Well if you really insist upen purchasing one of the above 
terminals, sure, we'll sell it to you. But when the key- 
the screen fades and the 
power supply just craps out don't call us, complain to 


boord starts to double bounce, 


the manufacturer. 


г controls 
к маек switches 
* ж Alpha Lack 
=#Ашо repeat 
*Single 5 valk. 
*Glass reed. 


NEW 


MiniaruRE 


your choice 


The alternative, take a serious Look at the ADDS Regent $ 98 $0 50 100 ik 
$ 


25, we have, nnd concluded that thls terminal offers, the 


,88 .81.73.66 


heat value in todays market. Through years of research 
ihe ADDS Company has evolved a low maintenance, ex- кіні а арб» рін 
tremely durable CRT terminal capable of withstanding TIQICAK  ON-NONE-ON 


ап abusive 24 hour duty cycle, The Regent 25 features 


7107 jbt OM OfFimnt. OW) 
7108 СК ON (moment ON! 


intel 8085 microprocessor controlled cirenitry along with 

the Cherry Switch long-life capacitance keyboard. Des а тн sro om 
18 key cursor and numeric pad doubles to allow for user | Rotary 3P- 6-Pos. 
definable special functions, Truc descending lower case | PushB iNO) 3.39e7. 4/81 
characters along with a fully addressable cursor makes DIP Switch 


> + 
up the telephone ала order your up-grade memory A egent 25 the Regent 25 the ideal word p 


1045 1Ke4 250 0.93 9.50 9.00 
5257 law pow. 5.85 5,50 5.00 4.80 4.60 А 513950 , 
SPECIAL CIRCUITS 


ROSCA CPU 0,95 Floppy Dine Controllers 


Boan 22.50 WD 1771 single D. 38. 95 I 

HORM Intel IG hits 85.09 WD 1781 Double D 85. 00 PORTABLE DATA ENTRY € Ё 

ГМЕНООО 16 hita 48.935 WD 1781 LYD 3740 ж Тено used duty імгітіпдің were originalie дышите for «Вайт mourn inventory gon- 
wol дг} enter entry aysiens. Phe operator extera the inventory азан тоф ngmber, 


merehuedi se on band git 


ope 
the unit price. After all pertinent data haa been entered uitw 


ihe receded, the main warebuiac [а telephones, ihe bande асай 
E PROMS 1-15 15-63 rzupier and м} the тосор tsiorpzation 6 кемедегі bach bo 13% dede тн 
5 1702A эк 4.88 450 With a Ше ит agitation and esu uf theese pertaite entry eyeten n, vow ehugld be abl» 
К; = - А Е lo exchange prograna мені cor фер infor ystu еріп шийксілігі әкті Ube саті гу. 
3! t 2708 SK 9.95 9.50 Adi wit. еси Тузук from service in working commited, Original cant 82,500. 
8716 5v16K 49,05 35,00 bach вулі comes «сігіс with: 


чай эм! baa a К" тЫ 
(213)679-9001 


VISA master charge All merchandise 


Sorry, no COD's. 


sold by California Digital is premium grade. 


А California residents add 6%. Foreign orders add 10%. 


Orders over $25, 
Circle 216 on inquiry card. өк пиг чарк 


when accompanied by payment, аге shipped 
Otherwise, please add $2. 


rocessing terminal, 


Rolary ЗР- 4-Fos, 


High-resolution ясгсеп ia capable of displaying 96 upper 10 25 100 16 
und lower case ASCH characters and 32 control codes. я #719109 57 583 
(his unique feature assist in the debugging of programs. F 

lhe Regent 25 is switch seluctable to display six Euro- 

pean languages along with Katakana, 
Clearly the Regent 25 is noi vour adverage terminal, 
but than, ADDS із not your adverage terminal company. 


DISCOUNT "А 


Wire Wrap. Center 
ІС SOCKETS № 


wire wrap 
ға. 25 50 


37: 36 35 
38 37 36 
99 93 $5 
169 155 133 


low prolite 
+s. 25 50 


17516 15 
18 17 16 
19 13 17 
36 35 34 
63 60 58 


on ҚУМА Б 


98 500 


39. 


Orders are shipped the same day received, 


000 11,000 $845 
$15. $105. 5. 
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Su TAQUN 
SHTAOTN 
анық 
SHIA 
Із ЕТГІ 
SNHASN 
SHTADUN 
ЫНАП 
SN ?400N 
ҒЫН: 
БЫ 
Б) 
897412N 
аңын 
SN HUN 
ЕНЕ 
SHTINTE 
$*7420N 
SNTÀZ1N 
547422N 
574239 
Sh7425N 
$N7425N 
57227 
аңыз 
5874309 
$97432N 
SHAN 
SNTASBN 
574390 
SHTON 
5н 
58713258 
ИТАН 
$74448 
5N14458 
SNTAAEN 
SNT4TN 
SNT44&N 
$74504 
SHT451n 
SNT4$3H 
SNTESAN 
$N7459A 
SN74é0N 


Старо? 
£D4001 
Coane? 
грак 
Coana? 
ср 
203010 
604611 
204032 
coama 
601013 
Chants 
60:06 
£Daou? 
«АЕ, 
603019 
601629 
coer 
613022 
203053 
(04325 
CD4025 
04026 
Со! 


мзг0Т-13 
14321-2+ 
1М323к.5 


LM34UK- 12 
LM3ADK-18 
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Sura} 
54728 
5М7473н 
SNT4744 
SN ГЫМ 
5SN7476N 
SN7479N 
5974809 
SN7482N 
57483N 
5474854 
SNTASÉN 
SNTABUN 
Бан 
SNJN 
S87402N 
МАША 
SNTASAK 
SH7495N 
М/А 
SN7497N 
SHH100N 
SN14197N 
SN74109N 
SNT5T16N 
54751219 
52 
5N74123N 
$N74125N 
5874126N 
SNIN N 
SHI4136N 
SHTAS41N 
SN74142N 
58741438 
назын 


5974145н 


51741474 
SN? 41 48h 
SHTAMSOR 
53741514 
5Ң24)52Ң 
54741534 
59741549 
58741554 
SNH156N 
SN741578N 


LM340k 18 
4340-24 


741.500ТТІ. 


715107 
7415104 
1415112 
7415121 
745125 
1415132 
7415136 


258 BYTE January 1980 
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баз 


119 


a 
23 
28 
29 
85 
5% 
59 
3$ 
49 
e 
1.25 


7400 TTL eum 


SMT 4160H 
SH74WHN 
9741620 
Sav À TÉ 
SMT 41644 
SHT# 1658 
574 ЕН 
SMT4tGTH 
Sh74170N 
ЭМЗ 
5М741719 
SM74174H 
SNTAT7SH 
54741764 
SN74177H 
Батин 
5М741809 
E rp 
5874182 
5H74364H 
5074185 
SN741B5N 
58274 TOEN 
SN741908 
5743918 
SN74 28 
хитан 
SN74194H 
54741954 
SN74195N 
SN74187H 
50741964 
5Ң74199Н 
54745200 
SN74251N 
$N74279N 
54742834 
5М742049 
SN742785N 
5742554 
SH74266N 
SH?4367N 
SN74368H 
5М743500 
5мМ74390И 


04070 
CO4071 


МС+4410 
MC 14411 
MC13419 


М? 
иен 
LM733N 
LM?39N 
миси 
LUMTA1-14N 
маты 
АН 
LMIJON 
LMTASBCHIH 
MC14B8N 
SAC AORN 
К] 
(М1555У 
МС!?415СР 
мн 
имели 
13053 
(143065 


2415138 
7815129 
7415151 
7415155 
7415157 
ЕТЕДІ 
7415161 
2415162 
745363 
7415161 
145176 
7445181 
745100 
?45191 
74.519? 
7415193 
А5 
7515195 
7415257 
1415257 
7415258 
7415260 
7415279 
7415367 
745% 
1415570 
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TELEPHONE/KEYBOARD CHIPS 


AY 45100 Push Burton Telephone aler HIN 
ғо тетесо A Y 523200 Repertory Dialer I 
A Y 5-940 CMOS Clock Generator 4,95 
lneorgpasrated AY -5-2375 Keyboard Encoder {88 Ways и. 
ANE — 11 TR 
- Cramemce's TUL-ART 2 
TU ART SM "interface i nucon — Encode: (20 кау» 5.25 
ыы 2 ftanvenian mleriace 
Digital ть | алы CMOS рова to 24 95 
1 rf printers, modems, and | 947206 CMOS LED Stopwatch/Timer 19 05 
ntertace seria! I/O parts, 2% 1CM7207 Osallator Controller 7% 
parattel (/O ports, and 10 independent pro- ICM7208 Seven бесжіг Counter 19.25 
geammaeie interval mers. Baud rates are ІСМ?209 Clock Селегдіпі E 95 
Hat vectorod prioriuzed interrupts sod Ws NMOS READ ONLY MEMORIES 
abie lo support Ine ра месі іші vactored in- МСсМ557 26 X ASCII Shit G {3 ч 
terrupl structure of aZ-BOrnicraprocesser. 1 128 Х9Х? ad with Greek 
ib Interval теғу wirüal-timae capability. МЕМ 128 X 9 X 7 Math d À Pictures Б 
iw" n" (екені mm бағын бдение 18 ХХ? Contro! Char Gen s 
MO гыч» ns FIle TOHA ae азу дулу M ri ШЕРТ қалт жун. Жун: юз MISCELLAHEDUS 
Vite Fmd darse TIO OG lore Чт воде wa Lao займы Фонд Vi o прод TLO74CN Quad Low Regu ET Üp Amp 2 49 
ы өле екенін = Per зубр та e nin tee тексі» Opry eterno OEE тсн Switching 4 49 
«o єл pope Le 4 | Ж 
DS M сос Mae Spe Se epus TE: 
iodine COE ERA RM ED ANT н TRT-W Е" 00 $5Н90 Hi-Spend Divide 10/11 Prescaler 11.95 
Кы туч кыт”! Pe ПТИ ‚ ы 
Е а е айдында (Anembled) .. ... 9295. МК 0240 Тө ба бы Кы, Generator LES 
DS0026CH SMhz 2-рћаѕа MOS clock driver 375 
DISCRETE LEDS | | —_— TIMEX T3001 ШК И чиш Tope. смс 0% 
заан чоно ыт | [оо сенате c ЧЕ 
TUM A H | хС209Я у ш 5/$1 FIELD EFT ECT 101107117 НН Digit Ай rer Set 25 00/581 
Х0566Ү  yallow 451 — XC2090 green ài MC 144132 3% Digit A/D Convair 13% 


XCSS6C clear 451 САУ Оше аи SN 76477 


LITRONIX ISO-LIT 1 


qe nm. SOUND GENERATOR 
XC22R п 54! ЧЕ dia. Photo Transistor Opto-tsoiator 
XCLG gem 4 MONA md ys (Same as MCT 2 ог 4825) Generates Complex Sounds 


Low Power - Programmable 
$3.95 eacli 


XC22Y уй АЛ! Moles green isi 


49% each 


— i4 dia. ant XC5256C Чак 451 4 pis it 5" CHARACTERS 
HAEE ERUNCIATORS 
ы, S a ЖИМ T ss (NCLUDES CONNECTOR Му nd 201 МН шед (096 Cysta 
ХВ gran 4/51 includes score dispy, 6 


INFRA-RED LED ҮСІПУ yellow 451 T2091-Trenumissive 57,86 


а-ы ta КЫША" п TID01A4-Rellective 8.26 D EXA R 1% 
% XR2555 3.20 
155 7 29 
тт POLARITY POLARITY т та E JE2206KB 19.95 хадаа 1.2% 
MAMA Common Anode ved 96 28 МАНЕ) Caneman Anode-md e1 5% 99 39 EM CN ta 
МАЯ? 5 x 7 Dot Маме ж 4995 MAN 6140 — Common Слове, 0 D 580 59 © 4,40 snares 2.95 
MAH 3 Соттоп Cahode-red (8 1% MASSO Common Commode-red s | ма 99 35 мио IB 
MAN 4 Common Cemode-rtd wT 1% МАМ — Commen Anivia-red 580 % 25 12 XR42 5 205 
MANIG Common Anode uten 30 08 МАНБА Common Cathode 194 а % 95 DEO OL 
MANIY Common Anaót-yHow за ë H Common Албай тї 0 9 -05 5.25 5 
МАМ 72 Carnmen Angde-ted 300 S Tonnon Canosa red 00 e 4 4.35 0 115 
MAN 74 Common CaMhoda-red хо їз Cami Алда гені E M : 3.45 141 147 
МАМ 82 Common Anoda-yeliow xo "n Miz Commer Cymoda-red E 149 DIODES TYPE 
МАН H Comenon Cihoda-yeliow м © ім) Common Anade-rad 600 1.25 iN4002 — 100 PIVI AMP 120100 
Sint Gamer) Ш E EE — MEN I APER 
1 ў EARP 121400 
МАН 330 Common Lamode-orange ж ия па Common Cathode-red = 1 8% 349 f 1751 51 400 41100 194005 600 PI В AMP " 109 
МАМ 4610 Comman Anpie-cringe 900 м Common Cathode-reà ш 149 | 5 56 «т 410 144008 — eno Prv АМР 01.00 
ы ть оо рем ке 4 со сен | 2 = 11753 $2 400 1140 15007 100p FIVE AMP.— 10:00 
4 i тол 14794 68 400m 310 ню М 200m р 
МАМ 4730 Соттоп Алабай = 1 ж ea Common Салада = 1 39 юзю? 90 m 4100 "WB 78. тол H [^ 
400 м Common Соба % FS | 11259 20 400m &11 00 ин 35 м 02:1 00 
400 м Commen Cahodet НО 00) 500 99 | тмир 62 300% 4300 ТИ 50 Iw 28 
ee Tee | oo an ыы A M96 15 40m ал 00 ли $6 № ж 
) | an 1522 56 500m 28 14735 62 1 28 
1 ж E Common &aode-red 800 $50 | нба 62 500% 28 1487565 БА ы ға 
s60 99 Caminon Cathode red 00 150 605 64 590m 28 INIA è? № 28 
580 ® ӛзі ші Dept RHDP 600 19% | 19525 75 500m 28. ме г м 28 
580 90 aul SQ Üiga-LHbe қа 1995 |5212 500m 2 яны 5 № ж 
sso м Owrrdege Сағасы { + 1) 600 1500 | 195245 15 500m Я 191183 — SQ PIY 3$ АМР 15 
E E . Bo 2250 | ws 25 Am 53100 191134 100 PIY 35 AMP LN 
14458 10 Ion 61 00 91185 150 PIV 35 АМА 170 
INEASA 190 100 191185 200 FIV 35 АМР Nt 
ыж we 194001 tQ) 101188 — 400 PI 35 АМР 300 
: а : Ы SCR AND FW BRIDGE RECTIFIERS 
мя 351 сө 154 € 400V SCR(ZN1843) $195 
САЗ 8% 35] СУМ 35^ « 60V SCA 1% 
Саздан 32$ CANAU 125 HA 750) 202528 TAA ée INV ха У 
САЗО 2% 3% ФА в SOV 
MMS)37, 10984 1% 5% 12A te 200У 
СІ Ұн Б 95 450 com 
м 
ЕТТІМ) SOCKETS ü MPSADS х 
Р | - m MPSAQS Bit 00 
ри iP ? th 15 $2 pin LP Ж. ти 6л 00 
им 20 © 19 u CM Spei? Ж пи Б 0 
16 pn tP ЕД 2 s 28 pal? — 45 40408 1% 
mp 2 26 27 Зри? 00 40419 18 
20 pn LP 3 R 3 SOLDERTAIL STANDARD (ТІМ) 9жіР 63 “ x эл г 
14 фю St 4 51 00 110% 
inu a " s Еш ES юн 30 зы ЖА олор мана i100 җый 11 00 
west os b OR mms iw а [xm nam ns me ию 
ke 8 4 SOLDERTAIL STANDARD (GOLD) FROID Peake тп 00  2N3705 TE 4100 
бра: $50 2 н 24 ри 55 8.70 s БИ 2М23 9А 4100 t 7 41 
ызы 5 » (10 MPS3705 5100 24508 % 
əм 3 ы 3 28 pin 55 is 1.00 90 | up52269 5100 28306 & 10) 295068 45 DO 
ass % ; 36 pa SG 1, 0 12 | 24а 4100 — WPS3706 510 INSONI 4160 
ра ‘ a 40pm 56 9.15 и 14 >” 41@ 203707 ИЕ ДЕ 5100 
$pn WW 539 м M WIRE WRAP SOCKETS 22907 5,00 29571 $100 PRSIH 5100 
10e Wy 45 41 3? (DOLO) LEVEL #3 ?? pa WW $. 85 7$ 2037224 65 S4 B0 
HMpnwWW 3 3 F 24 pin WW. =. 56 - 21% 
рии аз а "m gm 28 pe WW. 140 12% — 110 БЫ 5100 
юй в ы а меб rs 1% 13) go ма 
20 ра WW — $5 40 pn М 1.75 155 3.40 


1/4 WATT RESISTOR ASSORTMENTS - 5% 


% ұр 
TO OHNE ПН бам им нн 05 001, 
ASST. 1 Ses ж Н она 1? yr нм 50 PLS $1 ‚15 2% 65 ы 03 —— ao м ш 
вам c ME TC оюм аны "M ш и 0 ш € oo 
ASST, 2 Без нм ЫТ ЧТИ 50 PCS 1.75 29и E ы 0 мы nm ф м 
MOOH SAO ERE ML LIH S нед 1 e NS, Ды 2 а 45 
ASST.3 5m г. ^ P9. М srs 1.75 олай oa ш ют Р E У 
„i ы» ы “8 ы ко? ^w 07 ойы Song gm 
ASST. 4 [I ES ‚ the $0 PCS 1.75 eg н: и ? m ? 2 [i 
к 11 Ye г. +2 OPED TAMALES 1s ЕРТ CAPACITORS 
ASST. 5 5и мк и“ тм srs 1.75 Шан, is Bu H H ж 
E 4 1 
Y noe Er 110% 2AN A в 17 за » 3 
ASST.G 54 MWh од мз к иль & Pts 1.78 % 72 17 алла 2 om 
vom vw om м ш авии ЕШ 
ASST.7 5н DM єє i» am Siy sares 1.75 ТҮҮ ^? AB uU DAV в ж 
ASST. 8R Includes Resistor Assoriments 1-7 (350 PCS.) "$9. 95 ea. 
$10.00 Min. Order — LI.S. Funds Only Spec Sheets — 256 
Calif. Residents Add 6% Ssles Tex 1980 Catalog Available — Sand 41d ctamp 


Postaga— Аш &% pius $1 Insurance (И desired] 


ете. алқ ЗАВ 8 
ameco iss 
(415) 592-8097 


MAIL ORDER ELECTRONICS -- WORLDWIDE 
1355 SHOREWA Y ROAD, BELMONT, CA 94002 
ADVERTISED PRICES GOOD THRU JANUARY 


Circie 218 on inquiry card. 


a Continuity Tester and Flashlight 


Convenient versatile tool for quickly 
checking continuity of dead circuits, 
i switches, appliances, cords, fuses, 
motors, control equipment, coils 
and panel boards. Also tests cir- 
cuits for low-resistance shorts and 
| helps identify wires іп multi-wire 
cables. Dozens of other uses. Plus 
the added convenience of a handy, 
durable flashlight. Uses two AA size 
penlight batteries (not furnished). 
insulated clip prevents accidental 
shorting to case. Alligator clip has 
48" lead with plug. 
RT300 фола ол филе вото е $7.95 


Custom Cables & Jumpers 


ОВ 25 Series Cables 
Part No. CableLengih Connectors Price 

DB259.4.P 4Ft 2-DP25P $15.95 ea 
08252.4.5 4 Ft 1-ОР25Р/1-255 516.95 ea 
08255-4.5 4% 2-0Р255 517 95 еа. 


Dip Jumpers 
0214-1 1” 1-14 Ріп $1 59 га. 
DJ16-1 Үй 1-16 Pin 1 79 ea 
DJ24-1 1 1-24 Pan 2.79 са 
DJ14-1-14 1f 2-14 Pin 2.79 ea. 
DJ16-1-16 1% 2-16 Pin 3.18 ез. 
0424-1-24 in 2-24 Pin 4.95 га. 


ers. See JAMECO 1980 Catalog for Pricing 
25 PIN-D SUBMINIATURE 


a m CONNECTORS 
{Meelis RS232) 
PARTY NO, 


DESCRIPTION 
PLUG (at pi 
ОСК 


Рог Custom Cablas & Jump 


pictured). ........ азақ 
ET ЕЛЕУ ГОД 3,50 
0851226-1 CABLE COVER for DB25P. or 08255. . .. 128 
DB25P331 . PLUG — Right Angle — P.C. Mount .... 495 
06255831 SOCKET- 08255431 — SOCKET – Right Ange -P.C Mount .. 5.25 Ange — Р.С. Mount .. 575 


 --—"-^-mum Printed — 
IE um Circuit 
Connectors 


„156 Spacing-Tin-Dauble Acad-Out 
Bilurcated Contacts 
Fits 1054 ta 070 P.C. Boards 

PART м DEECRIPTION PRICE 
15/34 SE 15/30 Contacts - solder ау ‚„... $1.95 
16/36 SE 18/36 Contacts — solder eyelet ...... 248 
22/44 SE 22/44 Contacts ~ solder eyelet ...... 2,45 
22/44 WW 22184 Contacis — are wrap ........ 3.95 
БО ҰЛУ 50/100 Contarts — wire wrap (R681-1) _ 

L125 Spacing) .......... PP 


Jumbo 6-Digit Glock Kit 


» Four АЗ”, and two ЖЫ. 
cammon anode diipiayt 
* Uses МА clock спів 
» Switchos far hours, einutes and held functions 
* Hours easily viawabie ta 30 (aot 
+ Simulated wainut case 
“УЗУМАС operation 
*!2 nr N hauc operation 
+ |nciudes ай components, case and wall transformer 
* Size: 6% x 3 x 1м 


JE747 ..............929.95 


e Bright 300 ht. comm, cath: 
ode display 

* Uses MM5314 clack chip 

eSwitches tor hours, minutes 
and held modes 

“се onsily viewable to 20 ft. 

*Simulated walnut case 

6115 VAC operation 


12 or 24 hr. operation 
JE 701 eingi. all components, case & 
wall transformer 


“буге: 6547 x 9 1/87 x 17 


6-Digit ClockKit $19.95 
Regulated Power Supply 


Uses LM308K. Heat sink а —_ 
provided. PC board con- — — би 
struction. Provides а solid — 
1 amp 9 Б volts. Can supply up 
to :5V, :9V and :12V with 
JE205 Adapter. Includes compo- 
nents, hardware and instructions. 
Size: 3%" x 5” x 2"H 


JE200........$14.95 


ADAPTER BOARD 
— Adapts to JE200 — 
*5V, +9\ and +12\ 


сз 
E 
8 
оъ 


` 


DC/DC converter with +5V input. Toriodal hi- 
speed switching XMF R., Short circuit protection. 
PC board construction. Piggy-back to JE 200 
board. Size; 3%" x 2" x 9/16"H 


JE205 ...............$12.95 


Circle 218 on inquiry card. 


ТОРДА ЛНА SUPPORT DEVICES 


MICROPROCESSOR COMPONENTS 


мада TPU EET 
NECI Hb E Т 
$214 Printy interrupt Control Ies Fed 5% 
өн Вера! Виз Driver RE E 
$8224 Clock Generar rrer эюм ““““-“-““““““ now 
e mid 149 суар Салон Generar $9.55 
539% Заит Contiostar thas Driver қ 0 ирин cati) 
1420256) — Cruracter белелістісені casa) 1.95 
си iren Controher $95 "uf Craracier Generalin % 
Кси Рой. Lomm: ү ЗАЯ} 725 амбон 2048 ВИ ead Only Mew T 
8253 Pro Мїнгүй! Timer 4% Ому Memor 
5) Prog СБМ 4PPI) LA] миз 
тәй rol 1998 
Ыз Pu Ніштші Contra LEE m Ш 
5000/6800 SUPPORT DEVICES ДЕШ} 254 State 395 
е. 24 зн хш (бї) Бшк 1.73 
MCBAODCP МРИ wath Clock and Ram ы но Ий! — Sut к 
MESAIDAP 12846 Stanc Ram 53$ Ози 25624 Stabe 3.95 
MCB821 Panph Inter Adapt (MCBEMY rag ne 4 Білік MOS 495 
МС58300п (02458 Bit ROM |М060А30-0) И жщ 000404 іс 45008 tow power 10% 
MCSESO | Asynchronous Comm Adapter 13$ 2142 1004 Statie HOG 10.95 
MOSSSZ — Syschronous Seny Dan $35 {л 10004 Бис 3006 low powst 1195 
CERES 0-600 bos Cepia) MODEM ни СТ гыч дик 7" 
мс5562 2440 bps Moduiator нж МОТ — angel Dynamat 4% 
MCEBBQA боз? 3-State Sus Trans (MCT?) 2% же 184 ик 1” 
—— MICROPROCESSOR CHIPS MISCELLANEOUS —— Ча 250X41 Soc ивы. 495 
2807908) СР) 1495. gut 256x) Simic 2.95 
180%(760-1) CPU 1095 ам як Dynama 16 pin 4% 
1002 CPU 1g 2$ (мка) 
мн) 9% (жЕ нж Dynamic 15 ра 25004. 9.95 
6902 Ру na Mitt 
$035 &-Bi MPU withoch RAM, 1.8 ма 18 85 тылы. t мик 14.95 
Р8005 CPU 19.95 459}. 
TMS990QUL 15-84 MPL wiburdwart, тиру ПЫ: ы Шис 14.95 
& cide 4:95 SAT 16, MAX: Dynamic 35088. 9.95 
SHIFT REGISTERS ihouta marked} 
MMSQOK Ош 25 Ba Dynamic 50 мз 0 Dynan ал 90 
MASON Оча м Dynamic 5 тоз 
MSOC Ош 15 Bd Бик E 
ММ506н Ош 100 Вә Stane 40 ‚А FAMOS 55 95 
МММ — Dua 64 Da Accumulatot 5)  UENTEL 16 EPROM $9 95 
МЫБИЕН 5001512 ён Drum B [м5 ee EPROM 49.95 
2504T 1Ю4 Dynamic 18 Юн *fisquint siagi «5V power supply 
2518 Нах 32 Git Stane 4% 89.95 
Dua 132 Bit Static 28$ ғи ж EPROM 10.945 
2528 512 ик $9 NETI — 15^ ERON 29 85 
2525 1024 Dynamit 2% “Requires 2 voltages --—-5 +5, + 12¥ 
2577 Dual 256 ft Stance 29 ыз MB FAMDS 14 95 
' EILERT] 1 «151218 
2528 Oun 250 Злые £00 — 61-7610 1024 Texlals bpota 3 49 
2529 Dual 240 Bit Stabe 400 — 62301-17602) 256 Open C Boot ? 95 
2832 Quad 80 Ви Sui 255 8:52) ER] Open Collector 395 
341 file 655 ғы Z € — м ^ 
Roget uta 140 8:512 32x wislah 
еді = мг : ГЛ Sit TIL Ороп Сайесваг 9% 
DARTS 74:85 248 TIL Open Collector 395 
AY-S-tD13 16а BAUD 145287 Mea Stabe 2 95 


JE600 HEXADECIMAL 
ENCODER KIT 


FEATURES: 
e futi 8 bal BE EN 
зы шін 
© 3 Unt Deng keys uii оле Зейд ы» 
тоун ыт 
k Debionct content primed КИ ки 19 
= rmm тү tera. 
«Ену itertapeg шіл кіз VE pin 
1С aee 
* SVDE Ерни Кы мула 
FULL 8 BIT LATCHED SD OUTPUT Io KEYBOARD: 
Tra JEGUÓ Encoder «түбегі раннее two MALAI hacen 
(різ produced Hori Segoental iey exta Th aene Тін? prag- 
Папата, бот E ba MERDE or 9 54 пънтагу Кыш ТІН 
(1) Ақты кері aep provided fos verc Өрелісітір watt еі уы; 


әне Qutpet деда Тм outputs али йен ded ТЮЛ 
тіл LED readouts Ano ким Н а Mer nte Strobe 


4Е600..............%59,056 
Hexadecimsi Keypad отіу..,.... $14.95 


DIGITAL 
THERMOMETER KIT 


»Duia вао чпу control for In- 
doorfoutdoor or dual ere ed 
eContinugur LEO .8" 

"Балра: “40°F із Шы 5 “Pe Yo 190°C. 
mAT UI CY: t 1*n nal 

«Заг " Fahrenheit, оғ Celtius reading 
"$m. voa + AC wall ad аг іпсі. 
eSite: 3- ЛҮ ae: 5/8 "Wx1-3/8" 


JE300 .......539.95 


62-Key ASCII Encoder Keyboard Kit 


jw "2497212951349 


млин сту mw! 
jimettyvrean 7 J = SO 


The 3Е610 62-Кеу ASCII Encoder Keyftinard 
Kit can be interfaced into most any com- 
puter system, The JEB10 КИ comes com- 
plete with an industrial grade keyboard 
switch assembly (52 keys). ІС, sockets, 
connector, olecironic components and s 
double-sided printed wiring board. The 
keyboard assembly roquires +53 9 150mA 
and —12V @ 10m4A for operation. 


» Ғыл ула vir мене 


ым тайы 


TIE LA RI 
par ниту Зы 


с>! 10 Ат DC Cureni Sent , 


$10.00 Min. Order ~ U.S. Funds Only 
Calf. Residents Add 8% Sales Tax 
Postage — Add 5% plus $1 Insuranca {l} dasirad] 


+ kummat A AO) aie ardore ift. 


FEATURES: 

* 60 Keys generato the futi 128 char- 
sctars, upper and lower caw ASCH 
sat 

* Fully buffered 

*2 uye-defina keys provided for 
custom apyplicationyg 

"Caps lock for upper case only 
alpha characters 

Фер a 2378 (40 pin) encoder 
read only memary chip 

“Пи {рч сену rc APR with 
TTL/DTL or MOS logic arrays 

Ф Easy Intorfacing with a 16-pin dip 
ог 1B-pin edge connector 


JE6IO .....$79.95 


B2-Key Keyboard only. . $34.95 


HICKOK LX303 Portable 100 Digital Multimeter 


эра с ки RI Ji Ори oque Douai Снима * Oo DOO Миг» өй rewtal o шіт à ВМ Daten 
жә n РОНА DEF S «a nh оиу 91 bars мс “нұ 
D HE tanq) undi tunedin Фарди Cordia руш ТАЛЫ АСА anie text lead ur 


Tat юы. Өс ett бану! жеты ONY Aerwary FOO tty "аз та һәм «м 1001] 


POY а= en 
a£ var ape dep Bv BOY rn Сена ій а)» E 09 рз € patti, Man ww 
очи 18 Paene Көлемі DN pu 4045 m ү SAS ом COON Ls (PP мб > ОШ «чрй 


үерт] (ied м 0006 лн 


y $4 8 Hn DR ДАМ, 
"ir вн CRH PU aetate De өнбей т Sb АС вания 


LX303 Digital Multimeter .......$74.95 


FANI NO очастегкон ғам 


асз 118% AC ADAFTERI 


сєз FADOED CARRYING CASE 
УР 10 XV DC РЕЗЕЕ ADAPTER (Up ta шк) 4.4 
ve4n Ay Dc РАСВЕ 35.00 


Spec Sheors — 254 
1880 Catalog Available — Send 416 stamp 


PHONE 


асылу 
ameco ш 


ELECTRONICS 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWA Y ROAD, BELMONT, СА 94002 


ADVERTISED PRICES GOOD THRU JANUARY 


(415) 592-8097 


The Incredible 
"Pennywhistle 103" 


$1 39. 95 Kit Only 


The Paurrwhistie 10) 14 (әске of tecording data ty and fiam aubo ж wiluut 
сорса speed “equire nents far іле recorder and tt 15 25 tp comenumcale directly өсіп 
another modem and тептегі for telephone атти and comnymesions In 
айш, паз tee огеле sd;ustrents and 15 биін ath no реро юй. tedah ayulubic 


Freqaency-Stutt Қау), Tult-Duptex. ай бін 
есе} 

Marimym Dats Asia soe 300 Вам 

Data Format .............. L Asynchranous Seni! [return tp mark evel requued 
between each character) 


Eats 
Data Transmission Майны} .... 


Receive Channel Frequencies -2025 biz for space. 2225 Mr Tor тап 

Тғапати Channa) Frequencies — Switch setectable Low (noman « 1070 space 
1270 marth High 025 «pace. 2225 тай 

Receive Semsitetly — 7 46 diet ис, coupled 

назили Level T 15 dam поти Adyustabe Мол -$ dkm 
to 295 

Receive Frequency Toleranta .. frequency telerence automancally adjusts qo 
xw for operaio" betegen 1800 НЕ and 2400 49 


Digital Oats Interace 22.2. НА RS-232C 01 20 m curent оор (ерген 15 


Әй and non-pola] 
Power Requirsmenta .......... 120 VAC, singto phase. 1D Watts 
Physitat. s oss AE campaneats mount On в пзе T by Y" 


printed енш? бод АЛ componens екіде 
Requires а VOM Auto Обо Frequence Counter элг Otolloscooe to 21% 


TRS-80 
16K Conversion Kit 
Expand your 4K TRS-80 System to 16K. 

Kit comes complete with: 
* 8 each UPD416-1 (16K Dynamic Ram ) 280NS 
* Documentation for conversion 


TRS-16K ........... $75.00 


=30 AWG wiro — *.025" square роза 

“Оаззу chain of *Bulit-in cut off 
pointio-point e (nchides 50 М. wire 

«Мо stripping or slitting required- 
just wrap 


Part No. Toin Fit 
JW-1-8 Blue 514,95 
JW-1-W While 14.85 
LY Yallow 14.95 


JW-1-A 


JUST WRAP” Replacement Wire 


Рап №. Color Ргіға 
R-JW-B Blue ........ SO ft. roll ....... 52.98 
R-JW-W White ,...... 50 ft. ғо!,,..... 2.98 
R-JW-'Y Yellow... 50 ft. rell osa ++ 2.98 
R-Jw-R Red ........ 50 ft. гой а 2.98 


JUST WRAP” Unwrap Tool $3.49 


Red 14.85 


JUST WRAP” Kit аныз : blue, white, red, 


9€JUST WRAP Too! тыге Tont 


kL ey авсан | 


Vacuum Vise 


Vaecuum-based light-duty 
vise for small components 
and sstemblias. ABS сел: 
struction. 15 jaws, 147 
teavel.Can be parmanently 
inatetled. 


VV-1.......$3.49 


* Eraset 2708, 2716, 1702A, 52030, 52040, atc. 

ө Erasas up to 4 chips within 20 minutes. 

*Maintains constant exposure distance of one inch 
е5ресізі conductive foam liner eliminatas stetic build-up 
* Built-in safety lock to prevent UV exposure 

* Compact — only 7-5/8" x 2-7/80" x 2" 

* Complete with holding tray for 4 chips 


У6-11Е..................... $69.95 


Micro- Miniature 
Joystick 
*2 each 100K pots (Linear 
Taper) 
æ Printed Circuit Board 
Mount 
* Size: 1" x 1-315" x 1-3/16" 


Micro-Miniature Joystick ... $4.95 
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[E 
i CALIFORNIA COMPUTER SYSTEMS 


16K ВАМ BOARD Fully Guffered addressable in 4K 
blocks !EEE standard for bank addressing 21145 
PCBD ; 

Қи 450 NSEC 

PT-1 PROTO BOARD Over 2,600 holes 4" regu- 
lators АП 5-100 buss functions labeled, gold fingers 
PCER 525.95 
РТ-2 PROTO BOARD Similar to PT-1 excepi sel- 
ир to handle solder lai sockets 

PCED 525 95 


E774 


FORMERLY CYBERCOM:;SOLID STATE MUSIC 
PB-1 2708 & 2716 Programming Board with provisions 
for АҚ or BK EPROM Мо external supplies require 
lextool sockets Kil. $124.95 
CB-1A 8080 Processor Board. 2K of PROM 256 BYTE 
RAM power onfrast Vector Jump Parallel! port with 
Status. КИ . TBO СВО $30.95 
MB-6B Basic BKXB ram uses 2102 type rams 5-100 
buss Kil 450 NSEC. $139 95 PCHD _. $2695 
MB-7 16KXB. Static RAM uses yP4i0 Protection 
| fully buffered Kit $299 05 
МВ-ВА 2708 EROM Board 5-100, BK8X ar '!5Kx8 
ки wilhoul PROMS 57500 РСВО.... . 52895 
VB-3 80x55 VIDEO BOARD 

Graphic Included TBD 
10-2 §-100 B Би paraliel /!O port 25 o! boards 15 for 
kludging. Kit 46.00 РСВО $26 95 
10-4 Two serial 1/0 poris with іші handshaking 
20/60 ma current loop Two parallel |/О ports. 

Ки $130 00 PCBD $26 95 
VB-1B 64 x 15 videa board, upper lower case Greek, 
composite and paralleli video with software, S-100. 
Kil $125.00 PCBD $26 95 
Altair Compatible Mother Board, 11x tt x V" 
Board only $39.95 With 15 connectors 594.95 
Extended Board full size. Board only $ 9.49 
Wilh connector $13.45 
38-1 Е 2500 5-100 


РСВО KIT $135.95 


WIE ine. МАМЕСО INC. 


ЕОС.1 FLOPPY CONTROLLER BOARD will drive 
shugart рейек. remit 5° & 8” drives up 10 B drives. 
on board PROM with power boo! up will operate 
wih CPM™ inot included) 

PCBD 542.95 


ЕРВ-1 Front Pane! !MSAI size hex displays Byte 
оғ instructian single step 
PCBD 


. 547.50 
МЕМ- 1А BKXB fully buffered, 5-100, uses 2102 yee 
rams PCBD 525.98 
QM-12 MOTHER BOARD. 13 siot. terminated. S-100 
board only $38.75 
CPU-1 8080A Processor board S-100 with 8 tevel 
vector inlerrupt PCED $26 95 
ATC-1 Realtime clock board. Two independent m- 
terrupts. Software programmable. PCBD $23.95 
EPM-1 1702A 4K Eprom card PCBD $25 95 
ЕРМ-2 2708: 2716 16K/32K 

EPROM CARO РСВО $25.95 
ОМ-8 MOTHER BOARD, Short Version of ОМ-12. 
9 Siots PCBD $30.95 
MEM-2 16K x 8 Fully Bullered 

2114 Board PCBD $26 95 


PTB-1 FOWER SUPPLY AND TERMINATOR BOARD 
PCBO 325.95 


8080А 2708 ..... . $8.99 
8212. 2114 (450 NS) low pwr 5.99 
8214 . 4, 2114 (250 NS) low pwr 6.99 
8224 ; 2102A-4L 1.20 


(415) 592-1800 
Р.О. Box 424 * San Carlos, California 94070 


Please send for ІС, Xistor 
and Computer parts list 


JAN. SPECIAL SALE 
ON PREPAID ORDERS 


(Charge cards not mceluried on pis eibar) 


FPB-1 with MIKOS #14 

Front Panel Kit ... $119.95 
8Kx8 Ram 450 NSEC fully buffered, 2.5 
amps typical 


МІКО5 PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
MEM-2 with MIKOS 17 16K ram 
with 12114 450 NSEC 
MEM-2 with MIKOS #13 16K ram 
with 12114 250 NSEC . 

MEM-1 with MIKOS #1 450 NSEC BK 
RAM $119 95 
CPU-1 with MIKOS #2 8060A CPU 594 05 
MEM-1 with MIKOS #3 250 NSEC BK 

RAM 6144 95 
QM-12 with MIKOS #4 13 slot mother 

board $89 95 
ВТС-1 with MIKOS #5 real ume clack $54 95 
ЕМР.1 with MIKOS #10 АҚ 1702 less | 
EPROMS 549 85 
EPM-2 with MIKOS #11 16-32K EPROMS 

less EPROMS $59 95 
ОМ-8 wih MIKOS #12 9 slot molher 

board $79 85 
ЕРВ-1 wih MIKOS #14 all parts 
for front panet 


.. $249 95 
$279 95 


$194.95 


MiIKOS PARTS ASSOATMENTS: ARE ALL FACTORY PRIME 
PARTS KITS INCLUDE ALL PARTS LISTED AS REQUIRED 
FOR THE COMPLETE KIT LESS PARTS LISTED ALL SOCKETS 
INCLUDEO. 


VISA оғ MASTERCHARGE Send account number, іметбелі 
number axpration dale amd sign yout order Approx poses 
wit bg added Check of money ordur will be seni post paid on 
US Н you Bre по! & regula? customer, please uso charge, 
cashier's check of postal money order. Olhereige there wil 
bo a two-week бо!ау tor checks to clear Call resdenis add 
6% tax Money back 30 day guarantee We cannol ассері ra- 
turned (G's that have beon soldered to. Prices subject to 
chenge without anolice $18 minimum arder, $1.50 service charge 
on orders lace than $30.00. 


WAMECO 


THE COMPLETE PC BOARD HOUSE 
EVERYTHING FOR THE S-100 BUSS 


% ЕРВ-1 FRONT PANEL BOARD. Hex Displays, 
IMSAI Replaceable. PCBD ................$54.95 
X FDC-1 FLOPPY DISC CONTROLLER BOARD 


Controls up to 8 Discs. PCBD ............. $45.00 
X MEM-1A ЗК BYTE 2102 RAM BOARD 

PGBD ............ ober pad aiU PAT $31.95 

KI Sa NSEC а о ы ае аван $141.95 
% MEM-2 16K BYTE 2114 RAM BOARD 

uri C CT" rnm $31.95 


KIT 450 MSEG. ,..,,25............-.,-->9299:/95 
* CPU-1 8080А CPU BOARD with Vector Interrupt. 


РЕ БИЧ ет та т тРНК ТТТ ees $31.95 

KIT . . je. do ^ XUL ҚЫРҚЫ еш $124.95 
* EPM-1 4K BYTE 1702A EPROM 

ur ner $29.95 

KIT LESS PROMS: ...... T bna ed $59.95 


X EPM-2 16K or 32K BYTE EPROM 2708 or 2176 


Interchangeable. 

СЕВО 55 ыза тыну EC RO E RR 

KIT LESS PROMS ...... T— ыр ,....%74,95 
+ QMB-9 9 SLOT MOTHER BOARD 

Terminated. PCBD ....................... $35.00 

KIT- мазут "EE $89.95 
х QMB-12 12 SLOT MOTHER BOARD 

Terminated. PCBD .......................%45.00 

EET жиз кка E euis py essai c ETT 9 
3X RTC-1 REALTIME CLOCK 

Programmable Interrups ...... Lud HE .$27.95 

КЕШУ docte ate АЛЫР аа ШЫҒ M RARUS $79.95 
* PTB-1 POWER SUPPLY BOARD 

POBO a wp Т ТТТ ТТ ТТТ rS $30.95 

KIT LESS REGULATORS bored қы i vire . $55.95 


FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD, 
ІО BOARD WITH CASSETTE INTERFACE. 


DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 
AT YOUR LOCAL DEALER 


ә 
[WINC nc. WAMEGO INC. 111 GLENN WAY 98, BELMONT, СА 94002 (415) 592-6141 
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DIGITAL RESEARCH COMPUTERS 
(214) 494-1505 


16K EPROM CARD-S 100 BUSS 


FIRST TIME OFFERED! 
BLANK PC BOARD - $28 


USES 2708's! 


Thousands of personal and business systems around the world 
use this board with complete satisfaction. Puts 16K of software 
on tine at ALL TIMES! Kit features a top quality soldermasked and 
silk-screened PC board and first run paris and sockets. Any 
number of EPROM locations may be disabled to avoid any 
memory conflicts. Fully buffered and has WAIT STATE 
capabilities. 


OUR 450 NS 27085 
ARE $8.95 EA. WITH 
p OF KIT 


16K STATIC RAM KIT-S 100 BUSS 
flea“ ОО 


jin н! X түр ІШ. 


| | ! 
FOR 4MHZ E : | * f ay ITE ont : | ‘sf 
ADD $25 E uus n ^ Т J 17 
‘id | d. ü " ME. B3 | 
Ф : un Pp Күттү m 
— 7 өн ЖК 1 e 


1 Addressabte as lour acme 4K Blocks 
2 ОМ BOARD BANK SELECT circuitry {Сго- 

memco Standard!) Allows up lo 512K on line! BLANK PC BOARD W/DATA-S33 
3 Uses 2114 (450М5) 4K Static Rams 

4. ON SOARED SELECTABLE WAIT STATES. 
5 Double sided PC Board, with solder mask and - 

silk screened layout Gold plated contact fingers SUPPORT IC'S & CAPS-$19.95 
6 All address and data lines fully buffered 

7 it includes ALL parts and sockets 

8. PHANTOM 15 утрегед to PIN 6? 

9 LOW POWER under 1.5 amps TYPICAL from 
the +8 Volt Guss 

10 Blank PC Board can be populated as any 


OUR #1 SELLING 
| НАМ BOARD! 
multiple al АК 


PROC. TECH. QUITS THE MICROPROCESSOR BUSINESS! 


FACTORY CLOSE OUT - SPECIAL PURCHASE! 
#16KRA 


16K S-100 Dynamic Ram Board 
$149.95 


We purchased the remaining inventory of PT's popular 16K Ram 
Board when they recenily closed their plant Don't miss the boat! 
These are brand new, fully tested, ASSEMBLED and ready to go. 
AIL are sold with our standard 90 day limited warranty!! 
Orig. $429 each! 72 Page Full Manual. Included Free! 
7-80 PROGRAMMING MANUAL 
Ву MOSTEK, or ZILOG. The most detailed explanation ever on the 
working of the 2-80 CPU CHIPS. А least one full page on each of the 158 
7-80 Instructions. А тиві reference manual for any user of the 2-80. 300 


pages. $12.95 


Е! LOW POWER - 250NS 8 РОЯ 
SALE" 2114 RAM SALE! $55 


4K STATIC RAM'S. MAJOR BRAND, NEW PARTS. 
These are the most sought after 2114's. LOW POWER and 250NS FAST 
SPECIAL SALE: 6752 ea. or В For $55 


Digital Research Computers 


Р.О. BOX 401565 е GARLAND, TEXAS 75040 е (214) 494-1505 


ASSEMBLED 
AND FULLY TESTED 
ADD $25 


А 
T 


LOW PROFILE SOCKET SET-$12 


ASSEMBLED & TESTED-ADD $30 


8K LOW POWER RAM KIT-S 100 BUSS 


cw Tc emi ni —— ынаны 
м к ийй ear i ame 


vA м 


(450 NS RAMS!) 


Thousands of computer systems rely on this rugged, work horse, 
RAM board. Designed for error-free. NO HASSLE. systems use. 


Blank PC Board w/Documentation 
ASSEMBLED AND FULLY 
BURNED IN ADD $30 


$29.95 
Low Profile Sockel Set...13.50 
ALL ASSEMBLED BOARDS 
ARE TESTED АТ 4MHZ. 


Support IC's (TTL & Regulators) 
$9.75 

16K STATIC RAM SS- 50 ВОЅ5 

PRICE CUT! : 


Bypass CAP's (Disc & Tantalums) 
249. | 


FULLY STATIC 
AT DYNAMIC 


PRICES 


FOR SWTPC 
6800 BUSS! 
ASSEMBLED AND 
TESTED - $30 


KIT FEATURES 

" Addressable on 16K Boundaries 

2 Uses 2114 Stalic Ram 

3 Runs at Full Speed 

4 Double sided PC Board Solder mask 
and silk screened layout Gold fingers 

5 А Parts and Sockets included 

6 Low Power Under 15 Amps Typical 


BLANK PC BOARD— $26 COMPLETE SOCKET SET—S12 


SUPPORT ІС5 AND CAPS—$19.95 
ОЕМ`5 


5-100 280 CPU CARD 
515995 


WIRED! 
NOT A KIT! 


ASSEMBLED AND TESTED! READY TO USE! Over 3 yeurs of design 
efforts were required to produce a TRUE 5-100 280 CPU at a genuinely 
bargain price! | 
фло Г BRAND NEW! 
* 2014 MHZ Operation. ж Generates MWRITE, so no front panel required 
ж Jump оп гезе crpabitity x 8080 Signals emulated for S-100 conpatabliity 
* Тар Quality PCB Silk Screened Solder Masked Gold Plated Contact Fingers 


NEW! G.I. COMPUTER SOUND CHIP 
AY3-8910 As featured in July, 1979 BYTE! A fantastically powerful Sound 
& Music Generator. Perfect for use with any 8 Bit Microprocessor 
Contains: 3 Tone Channels, Noise Generator, 3 Channels of Amplitude 
Control, 16 Bit Envelope Period Control, 2-8 But Parallel ^O. 3 D to A 
Converters, plus much more! Allin one 40 Pin DIP. Super easy to interface 
to the S-100 or other busses 
SPECIAL OFFER: $14.95 each Add 53 for 64 page Date Manual 
TERMS: Add $1.00 postage. we pay balance. Œh deis unde: $15 add 756 
handling No C.O.D, We accept Visa and MasterCharge Те» Res add 5% 
Tax Foreign orders (except Canada) add 20% P & H 90 Dav Money Back 
Guarantee on all ems | 


МОТ ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 


Circle 221 on inquiry card. 
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MAIL ОНОЕН 


Immediate response to your orders (verbal or written). Phone (213) 371-1660 


т MICRO 
BUSINESS WORLD 


е ж 
соков 
херово 


Disk li with controller 
Disk Il without controller 9425, 
PASCAL Language Card $399. ; 


ALL Apple made boards 


DYSAN DISKETTES 
THE CADILLAC OF THE 
FLOPPY DISKS 
AT LOW LOW PRICES 
8" (BOX OF 10) 

3740/1 sgl side/ 
idi density 4.00 ea 
3740/10 sgl side/ 
ES density 6.50 ea 
5" (BOX OF 5 } 


104/1 во! sector 4.00 ea 

107/1 10sectors 4.00 ea 

105/1 16sectors 4.00 еа 
For each 2 boxes ої 8" or 4 


ATARI 80055755 system 


Packed with: Computer Console, 
Basic Language Card. Education 
System Master Cartridge, Cassette 
Recorder, TV Modulator, ВК Memory 
(expandable to 48K). Power Supply 
& all Books and Manuals $849.99 


ATARI 400 Personal Computer 
System for less 
Packed with: Computer Console, 
Basic Language Cartridge, Power 
Supply. TV Modulator, and all 
Books and Manuals $469,99 
ATARI Program Recorder $69.99 


ATARI Software, бете Cassettes | 
off list price 
ATARI expansion Memor, y: 


8K Module $99.99 
16K Module $199,99 


С.Г А16. mioo 


commodore pet 
A truly professional 
computer system 
16K $849. 32x $1095. 
Dual Floppy Disk 
Model 2040 $1095. 
Single Disk Drive $795. 
Tractor del 2022« $849 
ode A 
$795.00 Friction Feed Printer 


WORLD FAMOUS SONY vammon Model 2023 030: 
Sharpest picture color television-15" Diag, * "eed а IEEE to PET cable 45.00 
now comes with direct input video. Get оғ an IEEE to IEEE cable 35.00 
your “COLOR MONITOR" for the Apple ll 
or Atari for only $495.00 


Plastic Floppy Plastic Floppy 


25% off list price 
European Appie models available 


HEATH 
DATA SYSTEMS 
Smarl Video Terminal 
WH-19 Has а 280 
micro processor 
numeric keypad 


boxes ol 5" you get one plastic 
storage case, but hurry — 


Electronic Language Translator 
supply is limited. 


$179.95 | 
FRENCH 


SPANISH 
ITALIAN 


HELLO ВСУ x, 
жа сз эх» са эз кз с 
єз © гз э Єз с п с кз ко ы [| 
ра кш Сї КР бз Єз ш oem = w || 
* к* 0 ЗВ ке... | 


EPSON (А SEIKO COMPANY) 
TX-80 Printer with Graphics 
Capabilities. 7x6 dotmatrix. 
Parallel (Centronics) standard BO 
cols. Traclor Feed Model $695, 
Friction Feed Моде! $595. 
Popular Computer Interfaces 
available for only $79. 
{including cabies) 


G 
JAPANESE : 
Language Modules $22.95 


APPLESTICK ө more FUN 
AND GAMES! 2 in 1: a Joystick and 
Game Paddies all in one бох $49.50 


MICRO 


BUSINESS WORLD 


15818 Hawthorne Boulevard 
Lawndale Сашогта 90260'213)371-1660 


Сігсів 222 on inquiry card. 


MICROBYTE MICROBYTE 
16K RAM BOARD 32K RAM BOARD 


eFULLY S-100 «FULLY S-100 
COMPATIBLE COMPATIBLE 

USES LOW-PWR 4Kx1 «USES LO-PWR 4Kx1 
MM 5257 STATIC RAM MM5257 STATIC RAM 

“2МН2 OR 4MHZ «МН? OR 4MHZ 

DELE "S *BANK ADDRESSABLE 

EXTENDED MEMORY Т Ar 


МАМАСЕМЕМТ 
eNO ОМА RESTRICTIONS | *8—BIT OUTPUT PORT 
*NO DMA RESTRICTIONS 


* ASSEMBLED & TESTED 
2MHZ $250.00 2MHZ $525.00 
4MHZ $540.00 


4MHZ $265.00 
SA800 2s. |2716?$ 
5 VOLT ONLY 


INSTALLED IN DUAL 
450NS. 


CABINET W/PWR SUPPLY 
$35.00 ea. 


Prices subject to change without notice. 
VISA and MASTER CHARGE WELCOME. Allow 
і ' 2 weeks for cashiers check to clear, 4 weeks for 
Disk Holder | Disk нара „ 62.25 personal checks.Add 2% for shipping and 

(up to 10) в” $3.95 ip to 10) 927-2. handling. Calif. residents add 6% sales tax. 
16K RAM set ot 8 41165 200 ns or better $65.00 (у s. and International dealer inquiries invited. 


11542-1 KNOTT ST. 
GARDEN GROVE, 
CA 92641 
(800) 854-6411 


products, inc. (714) 891-2663 


4116's sons) 


ADD-ON MEMORY 
FOR APPLE, TRS 80, HEATH 


8for $64.00 
16 for $120.00 


FULLY GUARANTEED 


IMSAI CONNECTORS 
100 PIN е SOLDERTAIL 


$3.00 each 
10 for $2.75 each 


WRITE TOUS FOR 
OUR NEW CATALOG 


SPECIAL LO-PRO SOCKETS 


25.99 100Up 
1 @ 12 VOLTS 


CERAMIC 
CAPS 


10¢ each 
OR 


100/$9.00 | 320T-5.... (.80) 
3207-12... (.80) 
340Т-5.... (.75) 
3407-12... (.75) 
78Н05... (5.00) 
78L12.... (.35) 


14PIN . 
16PIN . 
18PIN . 


ASSEMBLED & TESTED 
(1) DRIVE INSTALLED 
$695.00 


450NS. 
8.00 each 
OR 


8 for $60.00 


ORDERING INFO TERMS 


NAME, ADDRESS, PHONE WE ACCEPT CASH, 

SHIP BY: UPS OR MAIL CHECK, MONEY ORDER 

SHIPPING СННО: ADD VISA & MASTER CHRG 

$2.50 UP TO (5) LBS. (U.S. FUNDS ONLY) TAX: 
6% CALIF. ONLY 


20PIN . 
24PIN . 
28PIN . 


8/$250.00 


(2) DRIVES INSTALLED 
$1125.00 


2104 1.50 
4108 3.00 


MCM 6574 
CHARACTER 
GENERATOR 


$7.00 ca. 


8251 


4MHZ/U-ART 
$5.00 ea. 


2132'S 


AK EPROM 
$95.00 ea. 
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LM324 
LM348 
LM377 
LM380 
LM556 
LM3900 


.75 
1.05 
1.25 

ЖӘ 

.75 

.50 
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When the people Б utci 
behind the products count! (Formerly the CPU Shop) 


As the CPU Shop, we have been dedicated to meet- 
ing the needs of the microcomputer user. The suc- 
cess of the CPU Shop has led to ComputerCity— 
the merging of our manufacturing, wholesale and 
mail order divisions with our rapidly expanding re- 
tail outlets to provide the increased products and 
services the microcomputer consumers of today 
and tomorrow want—and need. We remain dedi- 
cated to providing the same service, technical assis- 
tance and fair pricing you've come to expect from 
the CPU Shop. 


David C. Lourie, President 


ComputerCity Sampler 
Disk Drives 


When you're ready to add disk storage to your TRS-80", we're here to help. 
Our CCI-100™ and -200™ drives offer more capacity than Radio Shack 35-Track (85K Bytes) drives. These drives 
are fully assembled, tested and ready to plug-in the moment you receive them. They can be intermixed with each 
other and Radio Shack drives on the same cable. 90 day warranty. 


CCI-100" 40 Track (102K Bytes) $399.00 ССІ-200" 77 Track (197K Bytes) 5675.00 


Printers DISKETTE TRS-80* 
Letter Quality High Speed Printer BUSINESS SOFTWARE BY SBSG 


NEC Spinwriter: In- Free enhancements and upgrades to registered 
cludes TRS-80" inter- owners for the cost of media and mailing. 30 day free 
face software, quick LER Ae , telephone support. User reference on request. 
change print fonts, 55 е Fully Interactive Accounting Package: General Ledger, 
CPS, bidirectional, Accounts Payable, Accounts Receivable and Payroll. 
high resolution plot- ” Report generating. 
ting, graphing, pro- Complete Package (requires 3 or 4 drives) $475.00 
portional spacing and Individual Modules (requires 2 or 3 drives) $125.00 
tractor feed assembly. 90 day warranty $2979.00 Inventory Il: (requires 2 or 3 drives) $ 99.00 
Also: Centronics, Paper Tiger, НІ Plot Digital Plotter Mailing List Name & Address ll 
16K Memory Up-grade Kits (requires 2 drives) $129.00 
Fast and ultrareliable $99.00 Intelligent Terminal System ST-80 11: $150.00 
DISK OPERATING SYSTEMS The Electric Pencil from Michael Shrayer $150.00 
NEWDOS by Apparat* $49.95 File Management System: $ 49.00 
NEWDOS "PLUS" by Apparat* $99.95 Budget Control Program ll by CSA $ 49.95 
DOS 3.0 by the original author of 2.1 $49.95 Cash Register System Il by CSA $ 99.00 


TO ORDER CALL TOLL FREE 1-800-343-6522 
Massachusetts residents call 617/242-3350 


ComputerCity 


A division of CPU Industries, Inc. 
175 Main Street, Dept B-1 Charlestown, MA 02129 


Retail Store Locations: 


175 Main Street, Charlestown, МА 
К Mart Plaza, Manchester, NH 


Hours: 10AM - 6PM (EST) Monday - Saturday 50 Worcester Road(Rt.9), Framingham, MA 
For detailed information, call 617/242-3350 165 Angell Street, Saee 2а hi g 
Massachusetts residents add 5% Sales Tax C - 

™CCI-100 and -200 аге CornputerCity Inc. trademarks Visa and Master Charge Base pied 

* Tandy Corporation Trademark tRequires Radio Shack TRSDOS* Franchise and dealer inquiries invited 
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BECKIAN ENTERPRISES ALL PRIME QUALITY — NEW PARTS ONLY 


SATISFACTION GUARANTEED. 


EDGE CARD CONNECTORS: GOLD PLATED: 
Abbreviations: 5/Е Solder Eye . S/E Sold Tail: W/W Wire Wrap. 


PART # DESCRIPTION. Row Sp. 18м. — 10-24pcs, 25рса. Шр. 2158" CONTACT CENTER CONNECTORS. "D' TYPE SUBMINIATURE CONNECTORS. 
Wir $ y 03.5500. #3.15а ABE Met? pom goa ИБ uu on 7. QUANTITY 
4070 50/900 елаган, „250 3.5500, „556. Т Бан, А E i i 7 : ; 4 
40909 50/100 imaat WIW 250 Adea. 1йб 3.45ев, | 35110 8112 57 РЕТІНЕС 140 1.85 165 1.50 PART NUMBER DESCRIPTION. — Трей, — Tü-züprs, — 25-99pra 
BRANO: SULLIMS: У. Rag. 15137 8/12 S/F PETINSC 200 1.60 1.54 1.44 DE BP Mah $1.80e0. $1.30ne. $1.3Den. | 
129805 50/100 Solder Eye 1180 B.Büra. 8.1000. 5.4590, 15175 Bf SIE Sgle Row .. 1.70 1,80 1.38 DE 95 Femei 2.2500. 2.0йвв. 1,8Des. 
128870 50/100 SIT Imsai 256 4.5008, 4.10ав. 3.70 15270 10/20 SIE t4] 2.15 1.85 1.70 DE 1109821 ?ри. Grey Hood. i.5üesz. 1.35ne. 1.2508. 
129875 50100 WW Imasi — .250 5.25 4.75 420 15275 10/20 SIT 140 2.06 1.86 1.60 
129605 50H00 S/T Altair 140 4,85 4.45 145 15435 12124 SIE PET 140 249 235 20 DA 16Р Male 135». 2.1580. 2.0002. 
129890 50/100 S/F Cromem. „250 4.76 425 ін $5440 — 12/24 S/T PET 448 1.55 240 — 215 DA 155 Ғатаһ 325u. 3.1008. 7,90. 
15466 12245ТРЕТ 200 135 260 2.20 DA 612111 1. ре. Gray Hoad — 1.4000, 1.2000. 1.1Бва. 
OTHER .125" CONTACT СТЯ CONNECTORS: 15506 16/30 SJE GAI Kay 2140 2.50 225 2.00 DA 512281 2 ре. Black Hood 2.509. 2.260. 210996. 
123108 22/44 SE No Eara .140 $.15 3.75 3.35 15510 15/30 SIT et | д Y^ 10 218 DA 11098832 2 pe. Grey Hond 1.80. 1.3508. 1,20. 
12758 36172 S/T 140 5.40 485 — 435 15815 — 15/30 WW GAI Key | | 
12790 4080 WW 268 5:0 5.5 500 15800 — 16136 SIE 140 335 — 305 270 H +A ed е Fio Him 
S ERR pil 340 $0 18 248 ір 517124 тре. Grey Hood 15йв | 11е 
100 CONTACT СТА CONNECTORS: 15815 18/36 WIW .200 3.80 120 750 M HD 2 pe. BUM Le үлы Ее 
10046 13126 SIE Mo Ears .140 3.40 105 216 15200 2244 ЗЕ KIMJVEC — „14 2.98 280 275 ОВ uoma 2 ре. ғы” TEM е. at 
10280 25/50 SiE ТАЗ 90 140 4.50 4.05 380 15705 22144 ЗП КМУ .140 1.98 330 3.00 ре. Grey 9a. 1,5096. 208, 
10178 20/40 SIE ТАЗ 80 .140 5.85 535 4.75 15710 22/64 WIW KIMIVEC — .200 148 3.20 2.65 oc 37P Male 4204. 4.0088. 3.202. 
10180 2040 WIW TAS BD — .200 3.30 3.00 216 15875 25/50 SIE 140 4.85 420 3.75 0t 378 балан 8.0098. 670% Б Ббав. 
(180 20/40 SIT TAS 80 .140 3.20 2.90 2,55 15880 26/60 S/T 140 4.55 4.10 3.85 OC 1109834  ? pc. Grey Hood 2250». 2.0082. 1.7588. 
10485 30/72 SIE Vector 140 6.60 490 440 15885 25/60 WIW 200 4.85 435 3.90 
10490 — 38/72 WIE Vector = 200 6.30 5.25 4.65 18115 36/72 SIE 140 6.50 545 820 00 БОР Male 5.50, 5.1, 47508. 
10500 — 38/72 SIT Vector .140 8.70 4200 а 18120 38/72 SIT 140 6.55 590 6.25 DD 50$ Female ТҮТТҮ 8.0008. 
10535 48/50 SIE PET 140 5.85 5.36 4.75 18125 36/2 WW 200 8.75 $10 5% BD 512101 1 pe. Gray Hood 2.4000. 2.20%а. 1. Dien. 
10540 — 40180 ММ PET 200 6.00 640 480 18145 — 35/72 м Ут 200 1.50 Hs $10 DD 1108835 2pc.Grey Hood 2.6000. 2.4008. 2.1002. 
10550 40/80 SiT PET лар 5.90 £25 8.85 15235 43/86 ot i | 
10585 43/88 SIE СОЗАЕ 140 &35 825 555 16240 4388 WW Mol BBOD .200 78 — 7.05 6258 |0 201142 — a сайына TE 
10805 43/08 SIT COSIELF — .140 8.80 5.85 5,30 16260 43/00 SIT Mot 8800 .200 8.50 5.85 5.20 сег ср 
10598 43180 WIW COSIELF .200 5.90 6.20 5.95 18725 43188 ЗЕ Mot 8800 — .140 7.20 850 5,75 
10815 43/00 ST COSIELF — .200 6.80 8.10 548 


І.С. SOCKETS GOLD. 
WIWRAP 3 TURN 


14 pin $0.40 en. 
0.44 ға. 


COOLING FANS. 
Extra Quist. 


1184 $18.00 oa. 
8 1o 3 37.00 an. 


TERMS: MINIMUM ORDER: 915.00 ADD $1.35 For 
Handling & Shipping. Orders over $30.00 In the U.S.A. 
We Pay the Shipping. CALIF, RESIDENTS: Plaase Add 
5% Sales Tax. 


I.C. SOCKETS ТІН. 


14 різ $0.15 вз. 
0.17 en. 


NOTE: NO C.O.D. OR CREDIT CARD ORDERS WILL BE 
ACCEPTED. 
ELA 8 CONDUCTOR CABLES ЯН. Long. атт шш. BECKIAN ENTERPRIES 
CLASS #1 Тура Cables. ҮҮ аа: MAIL ORDERS ТО: Р. О Е BOX #30 89 
1. 10 4 pcs. $21.00 5 te 9 pes. 700 ai. 


5 ta рез. 20..00 


SIMI VALLEY, CA 93063 


BUILD YOUR OWN LOW COST m anuo | 


MICRO-COMPUTER | оты 2 
POWER SUPPLIES < ta 
FOR S-100 BUS, FLOPPY DISCS, ETC. 


POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 


ITEM USED IN PRI. WINDING SECONDARY WINDING OUTPUTS SIZE UNIT 
KIT NO. TAPS 2x8 Vac 2x14 Vac 2x24 Vac WxDxH PRICE 

1 OV, 110V, 120V 2х7.5А 2x2.5À ------ Зза" x 358" x 314" 21.95 

2 OV, 110V, 120V 2х12.5А 2х3.5А — 33" x 438" x Зв" 27.95 

4 ОУ, 110У, 120V 2x dA 2х2.5А 2х2.5А 334" x 438" x 3Va" 29.95 

4 OV, 110V, 120V 2x4AÀ ----- 2x3A 334" x 356" хз" 21.95 


POWER SUPPLY KITS (oPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 


ITEM USED FOR +8 Vdc —B Мас +16 Vdc — 16 Vdc +28 Vdc SIZE WxDxH UNIT PRICE 


KIT1 15 CARDS SOURCE 15A —— 2,БА 2.5А 12°х6"х4 и" 51.95 
KIT2 SYSTEM SOURCE 25А — ЗА ЗА —— 12"x6" x 49g" 5B.95 


KIT 3 DISC SYSTEM 15A 1A 2А 2А 4А 14" x6" x 47g" 56.95 
KIT 4 DISC SOURCE 8A 1A ---- БА 10" x 6"x 4%" 49.95 


EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS., BRIDGE RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE 
PLATE, MOUNTING PARTS AND INSTRUCTIONS. 


DISC DRIVE POWER SUPPLY “АЗ” assy. & TESTED, OPEN FRAME, SIZE: 9" (W) x 5" (D) х 5"(H) . 


SPECS: +5V @ БА REGULATED, -5V ( 1А REG., +24\ (9 5A AEG., SHORTS PROTECT. 
IDEAL FOR 2 SHUGART 801/851 OR SIEMANS FDD 100-8/200-8 DISK DRIVES & ROCKWELL AIM-65. 


SHIPPING FOR EACH TRANSFORMER: $4.75. FOR EACH POWER SUPPLY: $5.00 IN CALIF. $7.00 IN OTHER STATES. CALIF. RESIDENTS ADD 6% SALES TAX. OEM WELCOME. 


SUNNY INTERNATIONAL STORE: 


prp egre 7245 E. ALONDRA BLVD. 
m NIC (TRANSFORMERS MANUFACTURER) 7245 Е. ALONDRA BLVD 


Telephone: (213) 633-8327 STORE HOURS: 9 АМ-6 PM 
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NEW PRODUCTS! 


Super Color $-100 Video Kit $99.95 
Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
conirollad. Memory mapped. 1X RAM expanda- 
ble to 6K. S-100 bus 1802, 8080, 8085, 240 ас. 
Gramiln Color Video Kit $59.95 

32 x 16 alpha/numerics and graphics; up to 8 
colors with 6847 chip; 1K RAM al Е000. Plugs 
into Super Elf 44 pin bus. Not expandable to high 
rasolulion Graphics, 


Quest Super Basic 


Quest, Ihe leader in Inexpensive 1802 systems 
announces another first. Quest is the first com- 
pany worldwide 10 ship a full alze Basle for 1802 
systems. A complete function Super Basle by 
Ron Cenker Including floating point capability 
wilh scientitic notation (number range +. 17E}, 
32 bit Integer = 2 billion; Multi dim arrays; String 
arrays, String manipulation, Cassette 1/0, Save 
and load, Basic, Data and machine language рга- 
grams; and over 75 Statements, Functions and 
Operators. 

Easily adaptable on most 1802 systems. Re- 
quires 12K RAM minimum for Basic and user 


ЕН 11 Adapter Kit $24.50 
Plugs inta ЕНІ providing Su par Elt 44 and 50 pin 
bus plus S-100 bus expansion (Wilh Super Ex- 
pansion). High and low address displays, state 
and moda LED's optional $18.00. 
1802 16K Dynamic RAM Kit $149.00 


1802/5-100 expandable to 32K, Hidden retvash 
wiclocks ТЫ» 4 MHz weno жай states Addl. ТВК 
RAM $79.00. 


programs. Cassette version іп slack now. ROM 
versions coming soon with exchange privilege 
allowing some credit for cassette version. 

Supar Basic on Cassette $40.00 
Tom Pitiman's 1802 Tiny Basic Source ilsting 
now avatlable. Find out how Tom Pittman wrole 
Tiny Basic and how іо get the most ош of it. 
Never offered betore. $19.00 
5-100 4-5101 Expansion 


Super Monitor М Source Listing 


$ 9.95 
$15.00 


Coming Soon: Assembler, Edlior, Disassam- 
bler, DA/AD, Super Sound/Music, EPROM gro- 
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R smac Super Elf Computer $106.95 


Compare leatures betore you decide to buy апу 
olher compuler, Thare is no other computer on 
Ihe market today that has all the desirable bene- 
fits of the Super ЕП for so litlle money. The Super 
Ell 1$ a small single board computer thal does 
many big things. It is an excellent computer for 
(raining and for learning programming with Its 
machina language and yet it is easily expanded 
with additional] memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 
Before you buy another small computer, see if Ht 
includes the following features; ROM monilor: 
Stale and Mode displays; Single step; Optional 
address displays; Power Supply: Audio Ampliller 
and Speaker; Fully socketed for all (C's; Real cosi 
of in warranty repairs; Full documantation 

Tha Super Elf includes a ВОМ monitor for pro- 
gram loading, editing and execulion with SINGLE 
STEP for program debugging which is not іп- 
cluded in others al the same price. With SINGLE 
STEP you can sea the microprocessor chip opera» 
ling with Ihe unique Quest address and dala bus 
displays before, during and afer executing in- 
strucilons. Also, CPU made and instruction cycle 
are decoded and displayed on 8 LED indicators. 


An ACA 1861 video graphles chip allows you to 
connect loyour own TV with an inexpensive video 
modulator to do graphics and games There is a 
speaker system included for wriling your own 
music or using many Music programs already 
written, Tha speaker amplifier may also бе used 
to drive relays for control purposes. 


А 24 key HEX keyboard inciudes 18 HEX keys 
plus load, reset, run, wall, input, memory pro- 
lect, monitor select and зіп е sleg. Large, on 
board displays provide output and oplional high 
and tow address. There is a 44 pin standard 
connector slol for PC cards and a 50 ріп connec- 
lor slol for the Quest Super Expansion Board. 
Power supply and sockets for all IC's ara in- 
cluded inthe price plus a detailed 127 pg. instruc- 
lion manual which now includes over 40 pgs. of 
software info. including a series of lessons to 
help get you started and a music program and 
graphics target game. 

Many schools and universities are using the 
Super Ell as а course of sludy. OEM's use It for 
training and research and development. 
Remember, other computers oniy offer Super Elf 
leatures at additional cost or not al all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address ороп 
59.95. Custom бабта! wilh drilled and labelled 
plexiglass ront pane! $24.95. Expansion Cabinel 
with room for 4 5-100 boards $41.00. NiCad 
Batlery Memory Saver КЇ $6.95. All kits and 
options also complelely assembled and tested. 
Questdata, 3 12 page monthly software publica- 
lion tor 1802 computer users is available by sub- 
scription for $12.00 par year. 

Tiny Baslc Cassette $10.00, on ROM $38.00, 
original Elf kit board $14.95. 1802 software; 
Moews Video Graphics $9.50, Games and Music 
$3.00, Chip 8 Inlerpreter $5.50. 


Super Expansion Board with Cassette Interface $89.95 


This is Iruly an astounding value! This board has 
bean designad to allow you to decide how you 
wanl il optioned. The Super Expansion Board 
comes with 4K of tow power RAM fully address- 
able anywhare In БАК with buill-In memory рго- 
tect and а casselte Interface. Provisions have 
bean made for all other options on the same 
board and it fits neatly inta tha hardwood cabinel 
alongside Ihe Super ЕН. The board includes slots 
for up to ЁК of EPROM (2708, 2758, 2716 or TI 
2716) and is fully socketed, EPROM can be used 
for the monitor and Tiny Basic or olher purposes. 


AIK Super ROM Monitor $79.95 |5 available as 
ап on board option in 2708 EPROM which has 
bean preprogrammed wilh a program loaders 
editor and error checking multi lile cassatie 
read/write software, (relocalibla cassette file) 
another exclusive from Quest. И includes register 
заме and readout, block move capability and 
video graphics driver wilh blinking cursor, Break 
points can be usad wilh іле register save feature 
їо isolate program bugs quickly, then Follow with 
single step. Tha Super Monitor is written with 


subroulines allowing users lo take advantage of 
monitor funclions simply by calling them up. 
Improvements and revisions are easily done with 
the monitor. If you have the Super Expansion 
Board and Super Manilor the monitor is up and 
running at the push of а button. 


Olhar on board options Include Parallel Inpul 
and Output Ports with full handshake. They 
allow вазу connection of an ASCII keyboard to the 
input port. AS 232 and 20 та Current Loop for 
teletype or other device are on board and if you 
need more memory Ілеге are two 5-100 51015 tor 
slalic RAM or video boards. Also a 1K Super 
Manitor version 2 wilh video driver for full capa- 
bility display with Tiny Basic and a video interface 
board. Parallel 1/0 Ports $9.85, AS 232 $4.50, 
TTY 20 ma I/F $1.95, $-100 54,50, А 50 ріп 
connector set with ribbon cabla is avallable al 
$15.50 for вазу connection between tha Supar 
ЕН and the Super Expansion Boart. 


Powar Supply Kit for the complete system (sse 
Multi-volt Power Supply}. 


TERMS: $5.00 min. order U.S. Funds, Са residents add 6% tax. 
BankAmericard and Master Charge accepted. 
Shipping charges will he added on charge cards. 
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Same day shipment. First line parts oniy. 
Factory tested. Guaranteed money back. 
Ouallty ICs and other companants at tar- 
tory prices. 


INTEGRATED CIRCUITS 
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ROCKWELL AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char. al- 
phanumeric display, ROM monitor, [uy expand- 
abla. $375.00. 4K version $450.00. 4K Assem- 
bler 585,00, BK Basic interpretar $100.00. 

Special small power supply for АІМ 65 assem. In 
ігате $49.00. Complete AIM 65 In thin briefcase 
with power supply $485.00. Molded plastic 
enclosure to fit AIM 65 plus power supply $47.50. 

AIM B5/KIM/VIM/Super Elf 44 pin expansion 
board; 3 female and 1 male bus. Board plus 3 
connectors $22.95. 

AIM BS/KIMAVIM 1/0 Expansion Kit; 4 parallel 
and 2 senal poris plus 2 inlernal timers $39.00. 
PROM programmer for 2716 $150.00. 


Muiti-volt Computer Power Supply 
8v Samp, +187 .5 amp, 5v 1.5 amp, —5у 
‚5 amp, 12v .5 amp, -12 option. x5v, + 12у 
are regulated, Kit $29.95, Kit with punched frame 
837.45, $4.00 shipping. Woodgrain case 
$10.00, $1.50 shipping. 


PROM Eraser 
Will erasa 25 PROMs іп 15 minutes. Ultra- 
violet, assamblad $37.50 


60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy 


791C Update Master Manual $35.00 
Complete ІС data selector, 2500 pg. master reter- 
ence quide. Over 50,000 cross references. Frea 
updale Service through 1979. Domestic postage 
$3.50. No foreipn arders. 
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Box 4430X Santa Clara, СА 95054 
For will call only: (408) 988-1640 
2322 Walsh Ave. 


ELECTRONICS 
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Not a Cheap Clock Kit $14.95 


Includas everything except case. 2-PC hoards. 
6-.50" LEO Displays. 5314 clock chip, Irans- 
former, all components and ШІ insiructions, 
Orange displays also avail. Same КІ! w/. 00" 
displays. Red only. $21.95. Case $11.75 


NiCad Battery Fixer/Charger Kit 
Opens shorted calls that won't hold a charge 
and then charges them up, all in one kit wAull 
parts and instructions. $7 


$-100 Gomputer Boards 
BK Static RAM Kit 

{6K Static RAM Kit 

24K Static RAM Kit 

32K Static RAM Kit 


Dynamic RAM 
BK/16K Eprom Kit (1 
Video interface Kit 
Motherboard $39. — Extender Board 58.09 


Video Modulator КИ $8.95 
Convert your TV set Into а high quality monitor 


without affecting normal usaga. Complete kit 
with full instructions. 


Digital Temp. Meter Kit $34.00 
Indoor and outdoor. Switches back and forth. 
Beautiful. 50" LED readouts. Nothing like it 
available. Needs по additional parts for com- 
plete, full operation. Will measura — 100° to 
+200°F, tanths of a degrees, air or liquid. 
Beautiful woodorain case wibezeal 6511.78 


FREE: Send lor your copy of our NEW 1979 
QUEST CATALOG. Include 2Ве stamp. 
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A completely refurbished 


IBM Selectric Terminal with 


built-in ASCII Interface. 


Features: 


266 


300 Baud 


$1495 


14.9 characters per second 


rintout 


Reliable heavy duty Selectric 


mechanism 


RS-232C Interface 
Documentation included 
60 day warranty - parts and 


labor 


High quality Selectric printing 
Off-line use as typewriter 
Optional tractor feed available 
15 inch carriage width 


SERIAL 1/0 
Four Serial HOD RS- 
23е ports, S-100 
Bus, Software or 
jumper selectable 
baud rates (110, 300, 
600, 1200. 2400, 
4800, 9600, 19.2K), 
on board Xtal baud 
rate generator, Ad- 
dressing, switch 
selectable, Parity or 
no parity lodd or even) 
switch selectable,1 or 
e stop bits. 5 ta 8 
bits/character, Board 
only $29.35. Part Мо. 
7908. With parts (kit) 
$199.95, Part No. 
?ӘОВА. 


MICRO- 
PROCESSOR 
INTERFACING 

TECHNIQUES 


Microprocessor in- 
terfacing is no longer 
an art. It is a set of 
techniques, and in 
some cases just a set 
of components. This 
comprehensive book 
introduces the basic 
interfacing concepts 
and techniques, then 
presents in detail the 
implementation de- 
tails, from hardware 
to software. It covers 
ail the essential per- 
ipherals, from Кеу- 
board to floppy disk, 
as wel! as the stan- 
dard buses (S100 to 
IEEE 488) and intro- 
duces the basic trou- 
bleshooting tech- 
niques. (2nd Ex- 
panded Edition}. By 
Austin Lesea and Н, 
Zaks. Ref. C207 
SYBEX. $11.95 


HOW TO ORDER 
DATA-TRANS 1000 

1. We accept Visa, Master 
cashiers checks or 


Charge. М 


< 


personal check payable to: 


DATA-TRANS 


2. All orders are shipped 
ЕО.В. San Jose, CA 
3. Deliveries are immediate 


PROGRAMMING 
THE 6502 
PROGRAMMING 
THE 280 
PROGRAMMING 
THE 8080° 


It covers all essentia! 
aspects of program- 
ming, as well as the 
advantages and dis- 
advantages of the 
6502 and should 
bring the reader to 
the point where he 
can start writing 
complete applications 
programs. For the 
reader who wishes 
more, a companion 
volume is available: 
The 6502 Applica- 
tions Book. Ву A. 
Zaks. 8502: Ref., 
C202; 280: Ref. 
C280; 8080: Ref. 
C208. SYBEX. Each 
$10.95 за 


г 
| 


——dn— 


eDATATRANS 1000 


For orders and information 


DATA-TRANS 
2154 O'Toole St. 


Unit E 


San Jose, CA 95131 
Phone: (408) 263-9246 


44 BUS MOTHER | GAME PADDLES 


BOARD 


Has provisions for ten 
44 pin (.156) соппес- 
tors, spaced 3/4 of an 
inch apart. Pin 20 is 
connected to X. and 
22 is connected to Z 
for power and ground. 
АН the other pins are 
connected in parallel. 
This board also has 
provisions for bypass 
capacitors. oard 
cost $15.00 Part No. 
102. Connectors 
$3.00 each Part No. 
44WP. 


& SOUND 
For Your TRS 80 
(Level Il or Disk!) 


Includes: 2 game pad- 
dies, interface, soft- 
ware, speaker, power 


LEEDEX 
MONITOR 


| 12" Black and White « 

|12 МН? Bandwidth 

| Handsome Plastic 
Case + $139.00 


DIGITAL 
CASSETTE 


supply, full documen- p 


tation including: sche- 
matics, theory of 
operation, and user 
guide; plus 2 games on 
cassette (Pong and 


Starship War). $79.95 | 


Complete Part No. 
7922C 


5 min. each side. Вах 
of 10 $9.95. 


To Order ‚ Mention part no. description, and price. In USA shipping paid by us for orders accompanied by check or money order. 


We accept C.O.D. orders in the U.S. only, or a VISA or Master Charge по., expiration data, signature, phone no., 


| 


shipping charges will be added. CA residents add 5.5% for tax. Outside USA add 10% for air mail postage and han- 
dling. Payment must be in U. S. dollars. Dealer inquiries invited. 24 hour order line (408) 448-0800 


Send for FREE Catalog . . . a big self-addressed envelope with 41* postage gets it fastest! 


ELECTRONIC SYSTEMS r в Р. о. вох21638. San Jose, CA USA 95151 
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0-DAY FREE TRIAL wex 


$100 FREE ACCESSORIES Hazeltine 1400 
WITH 16K or 32K PET immediate Delivery — 


When you buy a 16K оғ 32K PET, apply $100 toward PET X. 2-Year Factory Warranty 
`` 


accessories, FREE. Just indicate on your order thal you have 
LIST SALE 


reduced the cost of your accessories by $100. 


FREE agi cd Реан with 8K PETs 


SAVE PET ACCESSORIES 
Comm г IFI isk Drive ......... 4 
599 Сари ant Alig ane 2 i voe rata ч es Hazeltine 1410 — $835 Hazoltine 1510 — $1196 
Қ ағ т Commodore Printer tractor feed). ....... . se. $849] Hazeltine 1500 — $1069 Hazeltine 1520 — $1499 
*Keybonrd Nee ies seare some ие 5795 Commodore Printer {friction іееб).. ....... $995.00 " 

'8K-Keyboard В.....,.......................... $995 Second Cassette-from Commodore. ..... .. $9500 Lear Siegler's ADM-3A 
16K-Keyboard М... . ....... ............... $995 Commodore PET Service КИ ................. 530 00 $ 
J2K-Keyboard С... ................ ...... ...1,296 Beeper- Tells when tape i$ loaded ............ 524 95 Васк Again at Our Lowest Price Ever 
S2K-Keyboard B., ........... ........ «$9,295 Petunia-Play music from PET ... .... .. . $2995] The ADM-3A is industry's favorite dumb lerminal lor 
32K-Keyboard М sussen, o ero s ......... $1,295 Video Bufler- Attach another CAT .......... 52995 some very smart reasons 

Combo- Petunia and Video ВиНег. . .... $4995] e 12 in diagonal screen 
C— calculator keyboard (only versian with tape deck) New Serial Printer Interface for PET ......... ‚ $79.95] » Full or half duplex operation al 11 selectable data 
B — large keyboard (graphics not on keys) КІМ 1 (A Single Board Computer tates 


М —large keyboard with graphics symbols trom Commodore} ... ne 


УЧ рет owners... 
REMOTE 


+ 1920 easy-to-read characters іп 24 rows of BO tellers 
æ Typewriter-style keyboard 

e RS-232 C interface extension port 

* Direct cursor addressing 


Our Low Sale Price $795 


TERMINAL ей ZENITH COLOR 


Тог 
| , VIDEO MONITOR 
only 398 M | Ў Zenith's first color video display 


po COMMODORE 
DISK DRIVES 
Reg. $1,295 Sale $1,100 


A seil-contained designed specifically for computers. 
EUN P YS module and program Mt 
r = Sg cassette enables your This 13-inch monitor ts Zenith’s first color deo display 
PET to function as a designed specitically for computers. Features include 
uot. g p y р 
ж 200 FREE ACCESSORIES Cana perm d a automatic color level. color processing and degaussing 
3 PM circuits. 
. Tem ] а 
The new Apple (1 with Applesoft BASIC built-in! Elimi- ШИ МАДЫ : 
natas the need for а $200 Firmware Card and includes ШЕШЕ Originate Answer Zenith Color Monitor $499.00 


new Autostart ROM for easy operation. This combined АСАДЫ Acoustic Coupler 
with the FREE accessones from NCE could save you up Ace WITH Looks good. works 


ta $400 оп а 48K Apple I} system! РЕТ great $1 89 Just Released 
16K Apple Ii Plus — $1195 (take $100 n free accessories) PURCHASE priced at | Ç : 
32K Apple ll Plus — $1345 (take $150 in free accessories) о Compumart's New 
48K Appie lf Plus — $1495 (lake $200 in free accessories) % Fall/Winter 1979 Catal 
a nter atalog. 


Apple ІІ Accessories 


кем from Heath Data Systems 


General Business TP OEE We've jus! published our catalog and из packed with 
PASCAL,. eau къ о ниче сиче аа на аа ева ‚+++ $495 new producis and money saving specials Our 

Integer BASIC ROM Card ..... .. ae veroo $200 illusteated 32-page book features microcomputers and 
VISI-Cale .. .. jee arep pi aieia eaten N The All-in-One Computer microcomputer systems Кот Apple. Commodore РЕТ, 
Centronics Printer Interface ...... ...., . ... .. $225 Heath, and Exidy Sorcerer Also covered are the 


Dual 2-80 Processors • Built-in 102K Floppy Disk * 16K | Commodore's KIM and Rockwell's AIM. А broad 
to 48K НАМ» 25 x 80 Character Display • Upper/Lower | selection of terminals, books, software and peripherals 
Саве and Line Graphics * 80 Character Keyboard with | are presented in detail. The text 15 thorough ana 
Keypad • 8 User-definable Keys • Two BASIC's and | provides а wealth of technical information. To get your 
Auto-Scribe Word Processing available • Can support | FREE copy write to our address below Please include 


= the dept. number to speed handling 
Heath's third generation of computers is a compact. 
CENTRONIC'S 779-2 PRINTER 


IN STOCK NOW! 
hi-style desktop unit which includes a complete termi- 
TRACTOR FEED SALE PRICE $1095 


ЕУЕНҮ ІТЕМ ІМ ТНІ5 АОУЕНТІЗЕМЕНТ І5 ІМ 8ТОСК па! а computer апа a disk All-In-One! System includes 
AND READY TO SHIP, EXCEPT WHERE NOTED. Bootstrap in ROM. other programs available separately 

e Parallel interface * Form thickness control 

е Continuous variable e Horizontal and vertical 


HDOS operating system includes Heath's BASIC, an as- 
PAPE R T | G E R 440SPE printing density 80-132 form positioning 


sembler and text editor along with important disk 
utilities. Microsoft language requires HDOS. 
Used with controller 
characters per line , 
The Graphics Prinier Ше dor matrix (Apple general 
for Apple Н 


business software) 
Now you can print illustrations. block fetiers, charts, 
graphs, and more — all under soltware control. And 
with: the expanded buffer, the Paper Tiger can hold Ihe 


Disk and Controller... .. e vesse ssas ........ 5595 
Parallel Ргітеғ Саға, ........... .............. $180 
Communications Саға. ...... sse 9225 
Hi-Speed Зепа| Сата: ыт vus Sie лаага a ТБ 
Firmware Card ..... 2...... 8200 


WH89 with 16K RAM ., ...., .............. 52,295 
WHB9 with 32K ВАМ .... ...... ........... 92,445 


WHB9 with 48K RAM ,................... +». $2,595 = 
WH17 Second Disk Drive ............. 21.551 SANYO MONITOR = 
Dual-port Serial Interface ,....................... $85 
HDOS Operating букет ................ NE 3100 $1 69 $279 
text Нот an entire 24-tine-by-80-column CRT screen. | Wan Pa қ ҚАМЫНА МАМ ДЫ... 
ord Processing ................. ... — I $395] 9. 
$1194.00 9-Inch “9940, 15-inch 9900. 
NCI | Co m Ц Ма r 1971 IMPORTANT ORDERING INFORMATION 
2 All orders must Include 4% shipping and handling. Mass. residents add 5% sales lax: Mich. 
DEPT. BY10, residents 4%, for sales tax. 
270 THIRD ST.. CAM BR IDG E, MA 02142 Phones open from 8:30 a.m. to 5:30 p.m. EST Mon.-Fri. е P.O.s accepted from DAB rated 


; companies -- shipment contingent upon receipt of aligned purchase order * Sorry no С.О.О.я а 
To Order: 1 (800) 343 - by 504 All prices are subject to change without notice * Most liema in stock tor Immediate shipment! — 
сай for delivery quotation © іп the Ann Arbor area? Our retall store is open 11:00 a.m. 1o 7:00 p.m. 


In Mass.: 1 (6 1 7) 49 1 - 2 70 0 Tues.-Fri., 10:00 a.m. to 5:00 pm. Saturdays (closed Sun. end Mon.) 


ed - Member: ! iced Me 
SS Computer Dealers If not satisfied, return your purchase with-in 10 days for full 
ассы Association refund of purchase price! : 
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limited off 
eK valy $990.00 


Pascal Сәг. ....... .... 
Parallel Printer Card.. . 


Communications Card... 210. eee 


"* Front Panel 
ж 780 CPU 
* IEEE S-100 
* 22 Cards 
ж Modular Supply 


Microcomputer 

on a Board 

x 280 Central Processing Unit with 158 
insiructions. 

ж On-Board Keyboard and Display. 

ж Kansas City Standard Cassette Interface. 

ж PROM Programmer Built on-board. 

ж Expansion provision for two S-100 
Connectors. 

ж Wire Wrap area for custom circuitry. _ 


VDB-8024 
Video Display Board 


$319 KIT 
With On-Board Z80 Microprocessor 


* Full 80 Characters by 24 lines display. 

ж Characters displayed by High Resolution 
? x 10 Matrix. 

Жж Keyboard Power and Interface. 

ж Composite Video Oulpul. 

* Separate TTL Level Synchronization and Video 
Outputs. 

ж 2K Bytes Independent On-Board Memory. 

ж On-Board 280 Microprocessor. 

ж Glich Free Display. 


$375.00 


* On Board 20 column 
alphanumeric printer 


заалтанд 


errem uh 


barsa а жала. 
талалаканаа 


Add enclosure $29.95. | Enclosure.........- 


BYTE January 1980 


APPLE П PLUS** ote 


Gish |. лв аз - 47500 Firmware Сағд,......... 175.00 \ 
Disk 1) w/Controlier .. 57500 Proto Card ............... 22.00 


"9^ [PRODUCTS 


FLOPPY DISK DRIVES 


MPI 651-6%". 40 tracks ..... 279.00 30.00 
Shugarl SA400-5%4", 35 teacks.295.00 МР! B52 5%” Dual 395.00 
Siemens/GSI FDD120-8 87...375.00 WANGO/SIEMENS 282 Dual 5%, 

Shugart 800/801R 8" ........ 405000 5... lu. 25.5.2%%.%2-52<ө--. АИ 


TRS-80/APPLE 


MEMORY EXPANSION KITS 
4416's 
16K (200/250 ns.) 


B pcs. for 574.95 


w/instructions & jumpers. 


HICKOK Б 51090 чичек ca 


LX303 $1249 w/32K Е 
$1449 w/48K MICROSOFT BASIC 


User programmable or use cartridges. Video 8 Cassette Cable 
Combines the desirable featuresolthe | Complete Documentation 
PET, APPLE and TAS-80 into а com- жж 3100 Expansion 
plete expandabie computer system Module. . .. . .. Add $29800 
* t 1/0 expansion kit..._. $14900 жж Cassette recorder 
wh Visla V-200 add-on min- een en nee e а env 
floppy for Exidy. (requires exp. 
module) w/CPM $699.00 


| қ SALE $100.00 OFF 
5%, 3 d it 19 aw y 
Range DVM, is" LCD displays and it's COLOR 


runs 200 hrs on 1 battery. 10 Meg “Тһе Compucolor Ir 


Ohm Input. 1 yr. guarantee, made in а personal color 
r EN graphics system for the modern compuler man 
U.S.A, test leads included. 
Color Graphics 13" Color CRT 
Proven 8080А CPU System 
Ждәрег................ ie BT. 18K Extended Disk Basic 
CC-3 Deluxe Padded Vinyl Carrying Case ... . $7 Up to 117* Key Keyboard 
VP-10 X10 ОСУ Probe Adapter/ Up to 32K" RAM 
Protector 10 Ку.......................... $14.95 Minidisk Онуа 51.2K Bytes/Side 


MER eee 


Model 4 w/16K, 72 Key Keyboard, AS232 $100.00 ·- 1 $1595.00 
Model 5 w/32K, 72 Key Keyboard, RS232 ° ОРЕ ... ($2295.00 
Options: 101 Key Keyboard... ........,.......ь srar: Add $150.00 

117 Key Keyboard. . ....................... Add $225.00 
Formaited Diskettes. peee baoa 9$t4»*599vh «459 etestesesn 21519.95 
Programmed Diskeltes .......... .... ............... а... 519.95 
Diskette Library Inc, Hangman, Othello, Math, Chess, Startrek, 
Blackjack, Cubic Тю Tac Toe, Finance Vol. t, Finance Vol. tl, Bonds and 
Securities, Assembler, Text Editor, Personal Data Base 


Model 3 w/8K, 72 Key Keyboard, 86232 SALE | [15% 


We are proud to offer 
the SOL-20 with a dual 
tloppy subsystem all operating under 
CP/M. Now you can use ihe 50! -20 and take 
advantage of the unlimitad CP/M based sott- 
ware that [5 available. 


А. MINI-DISK 8. STANDARD 
SYSTEM FLOPPY SYSTEM 
INCLUDES: INCLUDES: 
е SOL-20 w/32K $ SOL-20 м/24К 
в VISTA controller 
в (2) 8" diak dives 
e ОРЛА 
a Assembied 5 tested Finally! We've heard so much about it and we are 


$2995.00 $3295.00 proud to offer: 


* Color € Up to 72K ө 16 Color Graphics ® Music e 
SOL nKAA (expandable to 65K) RAM Sound ә Solid State Software 
boards. Assembied and socketed w/o 
memory, data detay and proms. 


ra LO AARAU NAT 843800 LIMITED QTY: $1 1 50.00 


Sol20 Keyboards........ Only $139.95 


SYM-1 IN STOCK 
Reg. $269.00 aaa 


Now : ; af Tle 
ШЕИ 2-80 based singleboard | 7$. jpeg || COSMAC VIP 


219.00 8 p 
5 жада Сое ЖАЙ computer by SD Systems Бизи: | Па) 


* 1K RAM 


SBC-100 лесе НСА 


ж RS232 port 
Enciasure +15 6 ажа г. 
элт O казны нн % Monitor НОМ мәковеясе $249.00 


Buy now and jocevé £100 DO wonh af ж ОМА Display А mbted. Regular price 


SSmi TK Stalk ААМ вер м ЕТТЕР $239 * 25 Key Keyboard S200 95 
00 ‚к dec 19:02 № — Agssoambled........ Е * Cassette vo "PM 1 


rcc Ime eim жемесе 1 
$299.00 "e 
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ADVANCED THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST 
COMP AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER! 
U | EI "m Proven Quality Factory tested products only, no re-tests 
PRODUCTS or fallouts. Guaranteed money back. We stand behind our products. 
es Se 1979 CATALOG NOW AVAILABLE. 


or your сӧру of the most complete catalog of computer products. A must 
= the serious computer user. 


STATIC RAM BOARDS, APPLE/EXIDY/EXPANDO MICROPROCESSORS STATIC RAM HEADQUARTERS SOCKETS М 
— 16K- DE KIT 29000 .. рти ыа рк ТТ 
S-100 32K (uses 2114) p bit! * 16K with Jumpers & Instructions д inr EE і 202 450ғ5 % Молқы 38 мт 
ASSEMBLED ки ЈЕРИ lor either Level | or Level | ...... $74.95 o_o ‘ee | sor Мета 90 артат Ji 
15015 599.00 450ns. 539 95 ж 16K tor Apple И Upgrade pear $74.95 25155» 17.88 РИ 345 88 їз Рт үрү; ed % Pun 8% fh 
2504. 69995 25013. 59995 ж Special: TRS80 Schematic “7,5 495 £0008 ин КЕЛЕС 3% Japeww E HI 
Jare Board 49.95 ж Expansion Interface Schematic ,,5 4.95 it M д 2 ы. 
Bare Board w/all parts lags тет. 99.95 ansion interlace Connector 795 $ALE 0065 5046 | E T арра чу 149 aR ST АЈ 
BRAM 85 (16K Static w/Memory pm 25 TEXTOOL ZERO 
anagement TMS S900. 4 
2 MHP $379 bo 4 MHz $399.00 ж Bank Selectable Ж Uses 4116 200 ns. 621650 3995 TOM FORCE 
RM 16 (16K Static w/Bank Select} ж Write Protect « Power 8VDC, X 16VDC 602, НЕ 854554 ыы таны» 
2 МН: 5299.00 4 МН? 5329.00 ж Phantom ж Lowest Cost/Brt 046100 2995 | : я Ай P $10 25 
(16K Assembled & Tested Using Low Power Expando 64 Kil (41 16} Ae зын Б” «Же 
2114's) " 125 e 95 АВК S469 00 9035 1695 | AMOSO 1294 | tres CONNECTORS 
М < 64K Е : ат 499% ее ALA TOR т ЫА DB28P |88232) 335 
FB Wb 08258 Female 26 
terms жет Ge. 128 genesis ee d 
aeons 149.95 KIT 450ns 12556 MODEL “THE PAPER SUPPORT DEVICES | Мона is oe du д ЗА қы 295 
р ә adjustable tractor 24495 1 Anin Processor 8155 МО wRam 21.95 
250ns 18905 | 250л5 149.95 25 «Өкен Tact ж FORS WN AZ MOT ы ав 
d : feed. parallel & serial /O, АМ 9511-1 30008... ..245. LI Low Pawgs LR В ы 324 
Bare PC Board wiOala $21.95 132 columns, sofware A349517 ОМА Controlee 
“Special Otter" Buy (4) BK 45005. Киз 5117.00 Wil colectable character size, о CHARGE COUPLED DEVICES 
ы 300, 600, 1200 baud, to 198 cps. . irt 00 3661 а мнит ааа ago ССО | CTS DIPSWITCHES 
HN NEL 2гарг!с$ option Wier DUNG! асо Ра у wch^gloy ál à de 4 TS % 
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Starship Simulator 


P.O. BOX 17329 Irvine, California 92713 Phone (714) 558-8813 гооо, 


TWX: 910-595-1565 Santa Ana, CA 92705 
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| Widen the ability of your TRS-80 
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The Vista V80:$395 


The Vista V80 Mini 
Disk System is the perfect 
way to widen the capabilities 
of your TRS-80* Micro- 
computer. Quickly and 
inexpensively. Our $395 
price tag is about $100 less 
than the Radio Shack 
equivalent. Our delivery time 
is immediate (24 hour turn- 
around from our Santa Ana, 
Ca. factory). And our system is 
fully interchangeable. That's 
just the start. 

It will give you 23% 
more storage capacity by 
increasing useable storage 
from 55,000 to 65,000 bytes 
per drive with our new 
software patch. 

It can work 8 times 
faster than the TRS-80 Mini- 
Disk system, because track- 
to-track access is 5ms versus 
40ms for the TRS-80. You 
can realize this added speed 


*TRS-80 ©Tandy Corp. 
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once the new double disk 
expansion interface is 
available without expensive 
modification of the existing 
unit. 

It has a better 
warranty than any comparable 
unit warranty available — a full 
120 days on all parts and 
service. When you consider 
how much more goes into the 
Vista V80, that shows a lot of 
faith in our product. 

A full З amp power 
supply means you have 21% 
times the power necessary to 
operate the У80, and full 
ventilation insures that there 
will be no problems due to 
overheating. 

The Vista V80 Mini 
Disk System requires Level 11 
Basic with 16K RAM 
Expansion interface (it 
operates from the Radio 
Shack interface system. It 
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comes complete with a 
dependable MPI Minifloppy 
disk drive, power supply, 
regulator board and vented 
case. It’s shipped to you 
ready to run - simply take it 
out of the box and plug it in. 
You're in business. From the 
company that means 
business - Vista Computer 
Company. 


The Vista Computer Company. 
Manufacturers of Quality 
Computer Systems 

and Software. 

714/953-0523 

1401 Borchard 

Santa Ana, Ca. 92705 


Circle 232 on inquiry card. 


Uacisssified Ads 


FOR SALE: The first sixteen issues of BYTE in mint con- 
dition. Best offer over $109. Pat Gerstie, 1460 Oak Cir, 
Boulder СО 80302. 


FOR SALE: SwTPC 6800 computer with 12 К memory, 
SWTBUG, serial and parallel input/output (УО); CT-1024 
terminal with scrolling mod In Enclosure Dynamics 
casa; АС-30 cassette interface; GT6144 graphics board 
wilh joystick, each housed in separate cases, all inter- 
connecilng cables, full documentation, and large variety 
ol sofiware (SwTPC 4 К and 8 К BASIC, Microsoft 
BASIC, Assembler, games); $650. А Maryanski, 424 
Grant Ау, Ealontown NJ 07724, (201) 542-4735. 


FOR SALE: PERTEC ІСОМ FDOS-II dual drive/single 
density борру disk drive wlih: Inte! interface card. 
Almost new. Paid $3300, will take best offer received one 
month after offer appears. Gary Miner, РОВ 1177, Santa 
Cruz CA 95061, (408) 429-1331. 


FOR SALE: An 5:100 bus system comprised of the 
following: TDL 280 processor board. TDL system 
monitor board wiih iwo seriat рогіз and one parallel 
pori, cassetle interface, and read-only memory monitor. 
TOL video display board with 1920 characters and 
graphics. Keyboard. Morrow 16 K memory board. All 
housed № Vector Graphics box with 18 A power supply. 
Веѕі offer. Richard Blum, 3 Mohawk Dr, Westboro MA 
01581, (B17) 366-9734. 


FOR SALE: IMSAI 8080 with Micropolis double density 
Hoppy disk, 32 К bytes біліс programmabla memory 
(250 ns) 8 К Bytesaver board with 16 К read-only 
memories, additional 16 К programmable-memory board 
without chips, SIO-2, PIO-4, Tarbell cassette board, 
Mountain Hardware clock board, OAE paper-tape 
reader, Hazellina 1500, 80-column printer, modem, and 
ultraviclet raad-only memory eraser, All boards fully 
socketed, ир and running. All brand new. Write for more 
details, give phone number. Jim Bartkus, 6519 S Kostner 
Av, Chicago IL 60629. 


FOR SALE: Monroe 326 scientific calculator with 
cassetle drive model 392, programmable 120 steps and 
iwelve dala registers, with nicads and charger, software 
included for financial analysis. Asking $600 or best 
offer. Stanley Katz, 208 Hamden #305, Marshall MN 
56256, (507) 537-1136. 


FOR SALE: BYTE and Kilobaud magazines іп good condi- 
tion. Complete seis, voluma 1 number 1 thru preseni 
date. Make offer for either or both seis. Mel Hart, 936 
Dontaos Or, 51 Louis MO 63131, (374) 956-4263. 


FOR SALE: TRS-80, Level 2 BASIC, 16 К comptete with 
video monitor, power supply, keyboard, cassette unit. 
Level 1 and 2 manuals, game software, ail in perfect con- 
dilion, 1 pay shipping; $750. Robert E Stahl, 18273 Gum 
Tree Ln, Huntington Beach СА 92646, (714) 842-5832. 


FOR SALE: Computer Automation АірһаЛ,51-2 computer 
wilh 8 К 18-bit words of core memory, Iront panel, and 
В-рогі serial input/output (rO) board. $1000. Phil Hughes, 
РОВ 2847, Olympia WA 98507, (206) 357-4415 days or 
(206) 352-0637 evenings. 


FOR SALE: $-100 boards, Processor Technology 
саззеце user tapes system Interface with CUTER, 
Exlended Cassette BASIC and ALS-8, $160; VDM-1, $150; 
BASE 2 16 Қ fasi static programmable memory, $325; 
Digital Micro System 16 K static programmabte memory, 
$290; IMSAI BOBO processor board, $80; Advanced Com- 
puter Products LOGO | 8 K static programmable 
mamory, $180. All assembled and tested. Teletypewriter 
paper, Canary, $3. T Tai, POB 142, Eagleville PA 19408. 


FOR SALE: First two volumes of BYTE, excellent condi- 
боп, complete. Please submit bids for both complete 
sets or individual issues. Magazines will go to highest 
bidders). К Watson, 600 Arapahoe #7, Boulder СО 
80302. 


FOR SALE: Solid State Music ІО-4, 2P 4 25, input/ out- 
put (70) board, S-100, documentation. Best offer. Stuart 
Sheedy, 1 Schoolhouse Ln, Syosset NY 11791, (518) 
921-4321. 


FOR SALE: Terminet 300 keyboard printer. Excellent 
condition. Friction-feed Modei B, RS-232, 10/15/30 cps 
(switch selactable), upper/lower case, 118 column, ASCII 
terminal, Full set of documentation included. Best rea- 
sonable olfer, Е P Godici, Rd #2 РОВ 135, Oswego NY 
13126, (315) 343-3314. 


FOR SALE OR TRADE: SwTPC 6800/2 with 24 K total 
memory; CT-64 terminal; AC-30 cassette interface; NP-N 
calculator interface. All equipment unassembled. In 
original cartons with all manuals and documentation. 
Sell for cash, or trade Гог TRS-80 expansion interface 
with memory, mini disk system, printer, etc. Gary 
Blanken, 1804 Ladd SI, Silver Spring MO 20902. 


FOR SALE: Teletype ASR33. Excellent condition. Wired 
for motor control, with pedestal, and one box of new 
paper tape; $850. DSI paper-tape winder for Teletype 33; 
$50. United Data 20 mA to RS5-232C converter, $125, Н 
Groome, 1701 E 12th St Apt 9W West Tower, Cleveland 
ӘН 44114, (216) 621-4129. 


FOR SALE: Assembled Heathkit H8, H9, and cassette 
recorder. Hardware includes 24 К memory and cassette 
interface. Softwarea is Heath Extended BASIC, 
Assembler, Game Set 1, Biorhythm, and Space War. 
Included are reference manual and most of 
REMarks(HUG magazine) to date. Would cost nearly 
$1800 as a kit. The first check or money order for $1440 
gets И. С Counsil, 1258 33 Av, San Francisco СА 94122, 
(415) 664-4508. 


FOR SALE: Two IMSAI 4 К static programmable-memory 
boards with individual 1 К write protect. $85 each. One 
Polymorphics Video-Graphics board wilh 16 by 64 char- 
acter display and 48 by 128 graphics display. 1 K of on 
board programmable memory and a parallel port for 
keyboard. 5150. All for 5-100 bus. Everything assembled. 
Frederick Stark, 859 Standish, Pacilica CA 94044. 


FOR SALE: TDL ZPU 280 processor card and TDL 216 
memory card with 8 K bytes. Includes TDL 280 macro- 
assembler, TDL 8 К BASIC, TDL 1 К monitor, and 
memory tes! soltware on paper tape. Documentation 
included: macroassembler user manual, 280 processor 
technical manual, 216 manual, and 8 К BASIC user manual. 
All for $500 or best offer within thirly days. Art Wetzei, 
1123 Wainui St, Pittsburgh РА 15221, (412) 624-5208 or 
(412) 241-3578. 


ҒОЯ TRADE: Are you interested іп swapping software? 
If you send me an original game program in any version 
of TDL BASIC or either version of CBASIC, | will send 
you a game program іп the appropriate language. Along 
with the program include а SASE, and two extra copies 
of your program, И possible. Your program must be 
typed or printed by computer. Michael Schiff, 184 Foch 
Av, Lawrenceville NJ 08648. 


FOR SALE: Tarbell tape interface board, assembled and 
working, $80 or best offer. Also, Memorex model 650 
floppy disk drive, 8 inch, hard-sectored, with documenta- 
tion, $200 ог best оНег. Frank Tuccio, 80 М Railroad Ау, 
Mahwah NJ 07430. 


Unclassified Policy 

Readers who are soliciting or giving ad- 
vice, or who have equipment to buy, sell or 
swap should send in a clearly typed notice 
to that effect. To be considered for publi- 
cation, an advertisement must be clearly 
noncommercial, typed double spaced on 
plain white paper, contain 75 words or less, 
and include complete name and address 
information. 

These notices are free of charge and wili 
be printed one time only on a space 
available basis. Notices can be accepted 
from individuals or bona fide computer 
users clubs only. We can engage in no 
correspondence on these and your confir- 
mation of placement is appearance in an 
issue of BYTE. 

Please note that it may take three or four 
months for an ad to appear in the 
magazine. 


WANTED: СА! programs wanted. Teachers, do you have 
any original TRS-80, PET, or Apple CAI programs for 
trade with other teachers? Bob Purser, РОВ 466, El 
Dorado СА 95623. 


FOR SALE: Complete set of BYTE magazine [rom first 
issue to 1979. Make offer. Benjamin Ciark, Rt 3 РОВ 800, 
Moncks Corner SC 29461. 


FOR SALE: Static-memory boards assembled with 
original documentation. Godbout 4 К, paid $130, asking 
$50; SD Sales 4 К Iowpower, paid $95, asking $65; MITS 
Altair BBOO 1 К, $25. All three boards for only $125 and | 
pay insurance and postage. Also, | have an ASR33 lele- 
typewriter with built-in 101C data set and phone dialer. 
Asking $875 or best offer. Barry Woo, 949 Erica Dr, 
Sunnyvale CA 94086, (408) 737-2935. 


FOR SALE: PDP-8/L computar; $1000. James Foy, (609) 
646-2132 after 6:00 PM. 


BUY, SELL OR TRADE: Digital Group equipment. Have 
input/output (I/O), video display, 280 processor, dual Phi- 
Deck system, keyboards, monitors, cabinets, etc. Need 
memories and ТУС 96, real-world interface, etc. Jack 
Buster, РОВ 8062, Anchorage АК 99508, (907) 349-3324. 


FOR SALE: Data General Nova 1220 minicomputer with 
32 К bytes programmable memory, Auto-Program-Load, 
paper-tape reader and Teletype Interfaces, manuals, 
logic diagrams, and paper tapes. All In mint condition. 
$1500 plus shipping. Я C Meyer, 618 13th 51 NE, Owa- 
(оппа MN 55060, (507) 451-6911 evenings. 


FOR SALE: input/output (V/O) board, S-100, Morrow 
Speakeasy, one parallel, ona serlal, cassette with con- 
tro! for three machines, 512 bytes programmabie 
memory, read-only memory with bootstrap and cassette 
routines on board. Assembled and tested, with cable. 
Best offer over $110. Rusty Bryttan, 78 Clinton PI, Bronx 
NY 10453, (212) 367-0663. 


FOR SALE: Altair computer, two 4 К dynamlc memorias, 
АСВ, РІО. $500 or best offer. Also complete backiog ої 
BYTE, best offer. Dan Starr, 58 Spruce St, Princeton NJ 
08540. 


FOR SALE: | am selling parts and spares from my old 
computer to pay for my new computer. All parts тада by 
Intel. 13 К bytes Р2102А-4; $1.50 each, 4 Қ bytes C1702a; 
$4 each, 24 08212; $2 each, 3 СВОВОА; $7 each, 3 08224; 
$3 each, 8 P8226; $2 each, 2 PB214; $4 each, 20 unused 
93601 read-only memory like 825126; $3 each. Please 
add $1 tor UPS. Send cashler's check or money order. 
Frank Worrell, Lakeshore Or AD4, Colchester ҰТ 05446. 
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То get further information on the products advertised in BYTE, fill out the reader service card with your name and address. Then circle the appropriate numbers for the 
advertisers you select from the list, Add a 15-cent stamp to the card, then drop it in the mail. Not only do you gain information, but our advertisers are encouraged to use 
the marketplace provided by BYTE. This helps us bring you a bigger BYTE. “Correspond directly with company. 
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From РЕЙСОМ 


One-Drive System: 

5399. (40-track) & $678. (77-track) 
Two-Drive System: 

$795. (40-track drives) & $1350. (77-track drives) 
Three-Drive System: 

$1195. (40-track drives) & $2025. (77-track drives) 
Requires Expansion Interface, Level 11 BASIC & 16K RAM. 


Low Cost Add-On Storage for Your TRS-80'. 


In the Size You Want. 


When you're ready for add-on disk storage, we're ready for you. 
Ready with six mini-disk storage systems — 102K bytes to 591K bytes of 
additional on-line storage for your TRS-80*. 


e Choose either 40-track TFD-100™ drives 
or 77-track TFD-200'^ drives. 


e Üne-, two- and three-drive systems im- 
mediately available. 


e Systems include Percom PATCH РАК 
#1™, on disk, at no extra charge. PATCH 
PAK #1™de-glitches and upgrades 
TRSDOS* for 40- and 77-track operation. 


e TFD-100'"^ drives accommodate "'flippy 
disks." Store 205K bytes per mini-disk. 


elow prices. А single-drive ТҒ0-1007М 
costs just $399. Price includes PATCH 
PAK #1™ disk. 


eEnclosures are finished in system- 
compatible ''Tandy-silver" enamel. 


тм TFD-100, TFD-200, PATCH PAK and Electric Crayon are Irademarks оѓ PERCOM DATA COMPANY. 


Whether you need a single, 40- 
track ТЕО-1007М add-on or a three-drive 
add-on with 77-track TFD-200'"s, you 

et more data storage for less money 
rom Percom. 


Our TFD-100™ drive, for example, 
lets you store 102.4K bytes of data on 
one side of a disk — compared to 80K 
bytes on a TRS-80* mini-disk drive — 
and 102.4K bytes on the other side, too. 
Something you can't do with a TRS-80* 
drive. Thats almost 205K bytes per 
mini-disk. 


And the TFD-200™ drives provide 
197K bytes of on-line storage per drive 


— 197K, 394K and 591K bytes for one-, 
two and three-drive systems. 

PATCH PAK #1™ our upgrade 
program for your TRSDOS*, not only 
extends TRSDOS* to accommodate 40- 
and 77-track drives, it enhances 
TRSDOS* in other ways as well. PATCH 
PAK #17 is supplied with each drive 
system at no additional charge. 

The reason you get more for less 
from Percom is simple. Peripherals are 
not a sideline at Percom. Selling disk 
systems and other peripherals is our 
main business — the reason you get 
more engineering, more reliability and 
more back up support for less money. 


In the Product Development Queue . . . a printer interface for using your TRS-80* with an 
serial printer, and. . . theE/ectric Crayon™ to map your computer memory onto your color 


screen — for games, animated shows, business displays, graphs, etc. Coming PDQ! 


*TRS-80 and TRSDOS are trademarks of Tandy Corporalion and Radio Shack which have no relationship (0 PERCOM DATA COMPANY 


To order add-on mini-disk storage for your TRS-B0* , 
or request additional literature, call Percom's toll-free 
number: 1-800-527-1592. For detailed Technical infor- 
mation call (214) 272-3421. 


Orders may be paid by check or money order, or 


PERCOM DATA COMPANY, INC. 
211 М. KIRBY • GARLAND, TX. - 75042 


charged to Visa or Master Charge credit accounts. Texas 
residents must add 5% sales tax. 


Percom ‘peripherals for personal computing’ 


Circle 234 on inquiry card. 


STEP UPTO АСАР 
FROM OHIO SCIENTIFIC 


You know about computers. In fact, 
you probably own one now. One that 
you might be thinking of expanding. We 
have a better idea. Take a giant step 
into the personal computing future with 
an amazing, new САР from Ohio 
Scientific. 


SPEED SEPARATES THE 
COMPUTERS FROM THE TOYS 


The C4P MF has execution speed that 
is twice as fast as pepe Il or 
Commodore PET and over THREE 
times as fast as TRS-80. They are 
many times faster than the recently 
introduced flock of video game type 
computers. And, as if that weren't fast 
enough, the C4P nearly doubles its 
speed when equipped with the GT 
option. 


Just lokat the hack 


All the 1/0 you'll ever need! 
Apple |), Corimodons PET, 185-20. and Атал BO аге registered taco names ol Apple 
Computer Ing.. Commodore Buxihew Machos iid. Badius Shack. Atri, repectirely 


SOUND 


irpregrammapie tone generator 
200'— 20КН2 

1—8 bil companding digital to analog 
converter for music and voice 
Output. 


HUMAN INPUT EXPANSION 


2--8 axis joystick interfaces 
2—10 key pad interfaces 


HOME INTERFACE 


1--АС-12 AC remote control interface 


DISPLAY 


32 x 64 with upper and lower case 
2048 Characters. 

256 x 512 effective Graphic Points 
16 Colors 


SOFTWARE 


Ohio Scientific offers a comprehensive 
library of both systems and 
applications software for the C4P. 


Тһе САР is an outstanding premium 
computer — years ahead of the 
market. We know because there's 
nothing quite like it for the price, 
anywhere. And probably won't be for a 
very long time. 


CAP 5698 


8K BASIC-in-ROM, 8K of static RAM 
and audio cassette interface. Can be 
directly expanded to 32K static RAM 
апа two mini-floppy disks. 


САР МР $1695 


All the features of the САР plus real 
time clock, home security system 
interface, modem interface, printer 
interface, 16 parallel lines and an 
accessory BUS. The САР MF starts 
with 24K RAM and a single mini-floppy 
and can be directly expanded to 48K 
and two mini-floppies. Over 45 diskettes 
now available including games, 
күү business, educational and 

ome control applications programs as 
well as a real time operating system, 
word processor and a dala base 
management system. 


Computers come with keyboards and floppies where apecilied 
Other equipmen! shown is optional 


For literature and the name of your local 
dealer, CALL 1-800-321-8850 TOLL FREE, 


1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 « [216] 589-3101 


Circle 235 on inquiry card. 


